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SOMAHT
The e l e c t r i c i t y  supply in d u s try  c o n s is ts  o f  th e  conversion  o f o th e r  
forms o f energy in to  e l e c t r i c a l  energy and i t s  d e liv e ry  to  consumers*
As th e re  i s  n o t a t  the  p re se n t tim e an economic method o f  s to r in g  
e l e c t r i c a l  energy , i t  i s  n ecessary  f o r  t h i s  p roduct to  he m anufactured, 
d e l iv e re d  and consumed a t  th e  sssne tim e
These a s p e c ts , to g e th e r  w ith  an ex p lan a tio n  o f the  term s used end 
th e  c l a s s i f i c a t i o n  o f c o s ts  commonly employed are  d esc rib ed  in  S ec tio n s  I 
and 2,
The simu taneous p roduction  and consumption o f e l e c t r i c i t y  re q u ire s  
th e  e x is te n c e  o f  c a p ac ity  to  meet th e  h ig h e s t r a te  o f  consumption desire* 
I f  th e  r a te  o f  consumption vrere unifoim  hour-hy-hour, day-by-dsy and 
v5c e h -by-»-week then  f u l l  use o f  c a p ac ity  could  he re a lise d »  H o o v er 
hourly* d a ily  and weekly v a r ia t io n s  in  r a te  o f  consumption r e s u l t  in  
p e r io d s  o f  su rp lu s  capacity*  The problem s c re a te d  in  co s t a l lo c a tio n  
by  consumers having d i f f e r e n t  lo ad  p a t te rn s  are  in tro d u ced  in  S ec tio n  3* 
There are  p e rsu a s iv e  reasons fo r  m o n opo lis tic  c o n tro l o f th e  
e l e c t r i c i t y  in d u s try  - Because t h i s  c o n tro l i s  o f te n  in  the  hands o f 
th e  S ta te  th e  modus operand! i s  to  aim f o r  th e  low est p o s s ib le  average 
c o s t  p e r  u n i t  o f o u tp u t. in  a d ec reasin g  c o s t in d u s try  t h i s  i s  
synonomous w ith  maxim ising ou tpu t as d iscu ssed  in  S ec tio n s  4 end 3,
2
The n ex t two se c tio n s  show how second-degree p r ic e  d isc r im in a tio n  i s  
used  to  in c re a se  output# The m axim isation co n d itio n s  f o r  a tw o -p rice  
system  are  in d ica ted *  A new g ra p h ic a l re p re s e n ta tio n  i s  a lso  presen ted*  
S ection  8 rev iew s b r i e f ly  th e  s t ru c tu re  o f th e  e l e c t r i c i t y  supply 
in d u s try  in  New South Wafes and in d ic a te s  some p o s s ib le  d e fe c ts  in  th e  
p r ic in g  systems*
The more re c e n t "m arginal co s t"  approach to  e l e c t r i c i t y  p r ic in g  i s  
o u tlin e d  in  S ec tio n  9 which a lso  d e sc r ib e s  th e  new b u lk “ supply t a r i f f s  
in tro d u ced  in  1967-88 by th e  C en tra l E le c t r i c i ty  G enerating  Board o f  th e  
U n ited  Kingdom# New South T/ales t a r i f f s  are  f u r th e r  examined in  th e  
co n ten t o f  th e  C*E*C-*Bc "m arginal" t a r i f f  and an a n a ly s is  o f  lo a d  cu rves 
o f  th e  I l la w a r ra  County Council fo r th e  months o f  January  and May 1968 
i s  c a r r ie d  ou t in  th e  f in a l  Section*
ELECTRICITY TARIFFS T/ITH PARTICULAR
K&FEREITOE TO TO7 SOUTH T/ALES 
1 * G-MERAL ASPECTS OF ELECTRICITY RIPPLY
When a custom er purchases an a r t i c l e  from a r e t a i l  s to re  then  i t  
i s  obvious th a t  th e  custom er purchases only one th in g  -  th a t  
p a r t i c u la r  commodity*
Suppose however th a t  a  custom er buys sugar frcsn a supermarket 
and agrees w ith  th e  supermarket p ro p r ie to r  th a t  th e  x^urchase p r ic e  
o f  th e  sugar in c lu d es  d e liv e ry . Then two th in g s  are  purchased -  
f i r s t l y  th e  commodity, and secondly i t s  tra n s p o r t from th e  p o in t o f 
s a le  to  th e  p o in t o f  consumption*
Suppose f u r th e r  th a t  the  sugar w il l  be supp lied  in  any q u a n tity  
up to  a maximum o f  -  ssy ~ one to n  p er day, and th e  sugar must be 
a v a ila b le  im m ediately on request»  Not in  f iv e  m inutes tim e when 
th e  salesman has f in ish e d  d ea lin g  w ith  ano ther custom er; n o t in  051 
hour* when th e  d e liv e ry  tru ck  re tu rn s ;  b u t immediately* The custom er 
i s  buying four* th in g s
( i )  th e  ccsnaodity
( i i )  th e  r ig h t  to  immediate supply on req u es t
( i i i )  th e  r ig h t  to  a c e r ta in  maximum r a te  o f 
consumption
and ( iv )  d e liv e ry  i ' ' iM y.
In  o rd e r to  meet requ iro rien t ( i i )  the  r e t a i l e r  i s  o b lig ed  to
t i e  up re so u rce s  to  ensure th a t  t ra n s p o r t  i s  a v a ila b le  im m ediately 
whenever required#  To meet requirem ent ( i i i )  he must have 
s u f f ic ie n t  q u a n t i t ie s  o f sugar on hand a t a l l  tim es,
3 0009 02988 7051
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Imagine now th a t  i t  i s  no t p o s s ib le  to  s to re  sugar in  i t s  f a m il ia r  
c r y s ta l  form , b u t th a t  i t  i s  n ecessary  to  make sugar from sugar-cane 
only  as and when required* Then th e  r e t a i l e r  would need d i r e c t  
access to  m anufacturing  f a c i l i t i e s  to  meet th e  c a l l s  upon him by h is  
ex ac tin g  c l ie n t*
Such a s i tu a t io n  m i l  n o t ,  o f  co u rse , be met by superm arket 
p ro p rie to rs*  But t h i s  s i tu a t io n  i s  ex a c tly  analogous to  th a t  which 
i s  c o n s ta n tly  experienced  by e l e c t r i c i t y  supply a u th o r i t ie s  in  t h e i r  
o rd in ary  d ay -to -day  operations»
Tilth e l e c t r i c i t y ,  th e  q u a n tity o f  e l e c t r i c i t y  so ld  re p re s e n ts  
energy and i s  measured in  u n i t s  c a l le d  "k ilo w a tt hours” -  u s u a lly  
ab b rev ia ted  to  "kWh” *
The r a t e  a t  which e l e c t r i c i t y  i s  used i s  th e  power and t h i s  i s  
measured in  "k ilo w a tts"  (kW) o r  "megawatts'1 (MW)* UM = lOOCfe^9 
The h ig h e s t r a t e  o f  consumption in  a  given p e r io d  i s  term ed th e  
"maximum dansaid" f o r  th e  period* The r a te  o f usage a t any p a r t i c u la r  
tim e i s  term ed th e  "demand"*
I t  i s  normal fo r  a  consumer5s demand to  v ary  throughout th e  day, 
and th e  r a t i o  o f  th e  average demand to  th e  maximum demand i s  c a l le d  th e  
" load  f a c to r ” o f  th a t  consumer f o r  th e  p e rio d  considered ,
E le c t r i c i t y  i s  conveyed from th e  a l te r n a to r s  a t  th e  p°wer s ta t io n s  
through  tran sm iss io n  and d is t r ib u t io n  l i n e s  to  th e  consum ers5 te rm inals*  
The tran sm iss io n  and d is t r ib u t io n  system o f an e l e c t r i c i t y  network i s
i t s  tr a n s p o r t  system .
5
2o THE COST OP SUPPLYING- A CQNSgjgg
The dominant f a c to r  in. an a n a ly s is  o f  c o s ts  o f  supplying a. consumer 
i s  th e  i n a b i l i t y  to  s to re  e l e c t r i c i t y .  P la n t must be a v a ila b le  th roughout 
an e l e c t r i c i t y  system w ith  s u f f ic ie n t  c a p ac ity  to  meet th e  h ig h e s t system 
demand l i k e ly  a t  any tim e , in c lu d in g  allow ance f o r  p la n t  fa ilu re *
There are  hour-by-hour v a r ia t io n s  i n  th e  demand o f  a  consumer» A 
consumeras lo a d  (demand) p a t te rn  a lso  depends on th e  day o f th e  week and 
th e  tim e o f  th e  y e a r . A lo a d  p a t te r n  can co nven ien tly  be rep re se n ted  
by p lo t t in g  a graph o f  th e  consumer5 s lo a d  over a  tw en ty -fo u r hour p e r io d .
Furtherm ore, consumers have lo a d  cu rves which e x h ib it  ty p ic a l  
f e a tu re s  c h a r a c te r i s t i c  o f  s im ila r  typos o f  consum ers, b u t q u ite  d i f f e r e n t  
fresa th e  c h a r a c te r i s t i c s  o f  o th e r  ty p es  o f  consumers#
The f e a tu re s  o f  p r in c ip a l  i n t e r e s t  in  lo ad  curves a re  th e  consumeras 
maximum demand and th e  tim e o f  day i t  o ccu rs , and th e  lo a d  f a c to r  which 
i s  a  measure o f  th e  "peakiness" o f  th e  load, curve.
I t  i s  convenient in  co n s id erin g  c o s ts  to  group to g e th e r  a l l  
consumers w ith  s im ila r  lo ad  c h a r a c te r i s t ic s  in to  c la s s e s .  C la s s i f ic a t io n s  
commonly employed a re :
1 . Domestic
2* Smell commercial and in d u s t r ia l
5«, Large c o m e rc ia l  and in d u s t r i a l
4-. 'Rural (farm s •
6. O ff-peak
6. S tr e e t  l ig h t in g
7. Bulk supply .
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Load cu rves o f  ty p ic a l  c la s s e s  and th e  t o t a l  lo ad  curve f o r  a l l
1
G lasses added to g e th e r  a re  i l l u s t r a t e d  in  Diagram 1»
The e l e c t r i c i t y  purchased  by th e  custom er has fo u r  a t t r i b u te s  o f  
v a lu e  to  th e  customer* The fundam ental one i s  th e  energy c o n te n t, as 
i t  i s  th e  energy which i s  converted  in  th e  consumers® ap p lian ces to  
h e a t ,  w ork, l i g h t ,  images on a  te le v is io n  screen  end so on* The 
energy i s  th e  b a s ic  commodity being  purchased . The second and th i r d  
components a re  th e  a b i l i t y  to  o b ta in  a t  any tim e e l e c t r i c i t y  a t  th e  
r a te  re q u ire d  by th e  customer* The fo u r th  d e s ira b le  q u a l i ty  o f  
e l e c t r i c i t y  i s  i t s  d e liv e ry  r ig h t  to  th e  p o in t o f  consumption.
Each o f  th e se  f a c to r s  in v o lv es  th e  e l e c t r i c i t y  supply a u th o r ity  
i n  some c o s ts  which a re  u su a lly  c l a s s i f i e d  d i f f e r e n t ly  in to  th re e  
s e c tio n s  f o r  th e  purpose o f  in v e s t ig a t in g  th e  c o a ts  o f  supplying 
consumers and th e  method o f  reco v erin g  th e se  c o s ts  by p e r io d ic  charges, 
CUSTOMER COSTS a re  due to  th e  e x s ite n c e  o f  th e  customer* They*4&r+r-n*' MNM «!*«*-!»-*
in c lu d e  i n t e r e s t ,  r e n t  and m aintenance charges on m e te rs , se rv ic e  w ires
and fu se s  and par»: o f  th e  d is t r ib u t io n  system . They a lso  c a re r  a
share  o f  o p e ra tio n  and a d m in is tra tiv e  c o s ts  and m eter read in g  and 
* 2 
custom er b i l l i n g  expenses.
ENERGY CCST5 are  p ro p o rtio n a l to  th e  energy p ro d u ctio n  in  k ilo w a tt 
h o u rs .
1
These lo a d  cu rves ere  fee  th e  I l la w a r r a  County C ouncil fo r June 1967, 
M inor i r r e g u l a r i t i e s  have been smoothed out end so th e  curves are  
approxim ate only*
2
The S h o tr lc i ty  A uthorllgr o f  N.S.HT., The S e le c tio n  o f  T a r i f f s  hy. 
E le c tip .c ity  Supply M th o r i t i e s , P a r t  1 -  C osting  (2nd ed*, 1965 ' ■J 9  •
S  y w ti  4
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DEMAND COSTS are  c o s ts  in c u rre d  by th e  e l e c t r i c i t y  a u th o r ity  i n  making 
aval ta b le  s u f f ic ie n t  c a p a c ity  to  meet th e  maximum demand .at any p o in t 
on th e  system«
in  p r a c t ic e  one o f th e  d i f f i c u l t i e s  encountered i s  th e  a l lo c a tio n  o f 
< - s t s  between * energy” and fi demand'’ ca teg o rie s«  One p o in t o f view i s  
tbrtt the energy c o s ts  ” —  should in c lu d e  only those items* which are 
p ro p o rtio n a l to  the  a c tu a l u n i ts  (kWh) genera ted  - i . e « ,  c h ie f ly  the  f lu !  
and some o th e r  g en e ra tio n  v/orking expenses«H A e re a s  the ndemand" co st 
c e n tre  w i l l " . • .in c lu d e  a l l  c a p i ta l  charges on the  p la n t and b u ild in g s  , „
m aintenance . «. , r e n ts  and ra tes*  I t  must a lso  in c lu d e  th e  m a jo rity
1
o f th e  management and o p e ra tin g  expenses, wages and s a la r ie s  « . ”
On the o th e r  hand i t  has been argued th a t  energy cannot be prolix ed 
w ithout c a p a c ity , and th a t  a t l e a s t  reme cap ac ity  c o s ta  should de­
a llo c a te d  in d i v is ib ly  to  th e  "energy" cob t  centre* One method i s  to
a l lo c a te  c a p ac ity  c o s ts  to  th e  "energy” c o s t c e n tre  on th e  bas ,s of
2
th e  average system demand* I f  e l e c t r i c i t y  cou id .be s to re d , p re fe ra b ly  
a t th e  p o in t o f  u se , then  e l e c t r i c i t y  fo r  the  peak hours could  be 
m anufactured during  ff«peak  p eriods and so reduce th e  amount o f  
c a p ac ity  req u ired  to  meet system maximum demands. At the same tim e, 
c a p a c ity  'Thieh would o therw ise  be id le  o v ern ig h t and during  weekends 
would be f u l ly  'u t i l i s e d .  In  f a c t ,  th e  system production  would be co n s tan t
1
Do Jo B o lton , E le c t r ic a l  E ngineering  Economies, V ol. I I :  
C osts and Ta r i f f s in  El e c t r i c i t y  Supply (2nd. ed. , rev . 
London* Chapman and Hail L td . ,  1951 *, p . 67»
2
IoM«D. L i t t l e ,  P r ic e  o f  Fuel (London : Oxford Uni'v er s i'ty  
P re s s ,  1955), p.5G.
8
a t  th e  average value  o f consumption demand (provided c a p a c ity  v as  o p tim ised ) 
and so a l l  energy and demand c o s ts  could  "be a llo c a te d  to  th e  "energy" co s t 
cen tre»  T h is  le n d s  c r e d i b i l i t y  to  th e  method,
Because e l e c t r i c i t y  cannot he s to re d , econom ically . and average demand 
d i f f e r s  from maximum demand, such a method mould in  p r a c t ic e  a l lo c a te  to  
th e  "demand" cc^bs charges p ro p o rtio n a l to  th e  d if fe re n c e  between maximum, 
demand and average demand,
.An in d ic a t io n  o f  th e  approach to  th e  a l lo c a tio n  o f energy and demand
1
c o s ts  by Hew South Wales e l e c t r i c i t y  supply a u th o r i t ie s  i s  g iven  in  ta b le  1 .
TABLE 1
ITEM ITEM DEMAND ENERGY
NO« CCS T fo GOST %
A HÏBRO-EIE CTPvIC POWER STATIONS




B STEAM POWER STATIONS
1. Fuel 10 90
2» G eneration  s to r e s ,  o i l ,  w ater and su n d rie s 50 50
5, Management expenses and wages 75 25
4« M aintenance and r e p a i r s 75 25
5. In te r e s t ,d e p r e c ia t io n  and in su ran c e , coal 
hand ling  p lan t« 100
8« I n t e r e s t ,  d e p re c ia tio n  and in su ran c e , 
exclud ing  coa l hand ling  p la n t 100




2* «Generation s to r e s ,  oil. w ater and su n d rie s 50
5» Management expenses and wages 75 25
4. M aintenance and r e p a i r s 25 75
5« I n t e r e s t ,  d e p re c ia tio n  and insu rance ICO
D.Kc M uir, "Recent Developments in  E le c t r i c i ty  T a r i f f s  and C o stin g ’* 
A ustral i a n  Power Enginee r in g  P a r t  1 ( Ju ly , 1968) pp«26**29; P a r t  2 
"(September , 1968) pp« 55 ”53«
1
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The e l e c t r i c i t y  supply a u th o r ity  r e q u ire s  an e q u ita b le  means o f  sharing  
i t s  c o s ts  among a l l  consumers.
S everal d i s t i n c t  s te p s  are  invo lved  b efo re  such a method can be 
o b ta in ed .
F i r s t l y ,  th e  a u th o r ity  must decide th e  princixole to  be used in  
charg ing  in d iv id u a l consumers. The u su a l method i s  to  s e le c t  one o r  more 
in d iv id u a l lo a d  c h a r a c te r i s t ic s  such as energy consum ption, maximum demand 
(and tim e o f  occurrence) and lo a d  f a c to r .
The n ex t s te p  i s  to  d iv id e  th e  c o s ts  o f  th e  e l e c t r i c i t y  supply 
a u th o r ity  in to  su b d iv is io n s , such as th o se  d escrib ed  above, which can be 
r e la te d  to  th e  s e le c te d  consumer lo a d  c h a r a c te r i s t ic s .
The th i r d  s ta g e  i s  to  o b ta in  in fo rm atio n  on ty p ic a l  lo a d  c h a ra c te r ! .s t ie s  
f o r  each c la s s  o f  consumer. At t h i s  p o in t the  t o t a l  c o s ts  could be d iv id ed  
among th e  c la s s e s  in  accordance w ith  th e  predeterm ined p r in c ip le s  evolved 
i n i t i a l l y .  In d iv id u a l custom er c o s ts  could  th en  be a ssessed  as a 
p ro p o rtio n  o f th e  c la s s  c o s t .
The u su a l sequel to  t h i s  s te p -b y -s te p  p ro cess  i s  th e  fo rm u la tio n  o f  
t a r i f f s  w hich, f o r  a  p u b lic  supply a u th o r i ty , id e a l ly  ju s t  reco v er from 
each consumer Iris  c o s t-c o n tr ib u tio n .
5 . demand diversit y
One f u r th e r  asp ec t o f  demand re q u ire s  sp e c ia l c o n s id e ra tio n . The 
maximum demands o f  d i f f e r e n t  consumers occur a t d i f f e r e n t  tim es o f  th e  
day. The- maximum demand o f th e  system  as a  whole i s  co n sid erab ly  l e s s  
th an  th e  sum o f  th e  majdmum demands o f  a l l  th e  consumers connected.
T h is  e f f e c t  3 th e  non-co incidence o f  maximum demands, i s  d esc rib ed  as
” d iv e r s i ty " • The " d iv e r s i ty  f a c to r ” i s  th e  r a t i o  o f  th e  svm o f th e
maximum demands o f  in d iv id u a l consumers to  t h e i r  iraximum sim ultaneous demand.,
D iv e rs ity  f a c to r  i s  always g re a te r  th an  o r  equal to  one»
The "co incidence f a c to r ” i s  th e  re c ip ro c a l o f  th e  d iv e r s i ty  f a c to r
and so i s  always l e s s  th an  o r  equal to  one»
In  co n s id erin g  th e  maximum demand o f  an e l e c t r i c i t y  system th e
fundam ental p e rio d  i s  12 months» T h is p e rio d  in c lu d e s  th e  n o rn a l seasonal
~ 1
v a r ia t io n s  in  tem peratu re to  which th e  maximum demand, i s  v ery  se n s itiv e »
The supply system must have s u f f ic ie n t  cap ac ity  to  meet th e  annual maximum 
demand v/hich occurs du ring  th e  A u s tra lia n  w in te r .
R e fe rrin g  to  diagram 1 , th e  system lo ad  reaches a. maximum during  th e  
p e r io d  5*30 p*m* to  6» 00 p*m» and a t  th e  same tim e th e  dom estic consumer 
c la s s  lo a d  curve a lso  experiences i t s  maximum v a lu e . However i t  i s  n o t 
th e  tim e o f  maximum demand o f  o th e r  c la s s e s  o f  consumers»
Now th e  c a p a ic i ty  o f  th e  e l e c t r i c i t y  system has been planned to  meet 
the maximum (annual) system demand. The ”demand** c o s ts  in c u rre d  in  
p ro v id in g  s u f f ic ie n t  c a p a c ity  must be d iv id ed  amongst th e  v a r io u s  c la s s e s  
i n  a  s u i ta b le  way* But becuase a l l  c la s s e s  do n o t experience a 
sim ultaneous maximum demand th e re  e x i s t s  demand d iv e r s i ty ,  th e  b e n e f i t s  
o f  which should be shared  e q u ita b ly .
Maximum demand i s  u s u a lly  measured by f in d in g  th e  h ig h e s t average 
v a lu e  o f  demand i n  any t h i r t y  m inute in te rv a l  during  th e  demand 
assessm ent period*
U nfortunat e ly  no one has y e t  dev ised  a system f o r  a l lo c a tin g  ca p ac ity  
c o s ts  which i s  econom ically sound, sim ple, f a i r  and p rac tic a b le*  Systems 
employed to  a  g re a te r  o r  l e s s e r  ex ten t by e l e c t r i c i t y  supply a u th o r i t ie s  
throughout th e  w orld are describ ed  below-.
The f i r s t  i s  th e  Peak R e sp o n s ib ility  system* T his method a l lo c a te s  
ca p ac ity  c o s ts  on th e  b a s is  o f  c la s s  demand a t the  tim e o f  system maximum 
demand» Thus i f  on© c la s s  o f  consumers has no demand when system demand 
i s  h ig h e s t ,  then  th a t  c la s s  i s  no t req u ired  to  c o n tr ib u te  to  cap ac ity  
costs*
W hilst a t  f i r s t  g lance t h i s  method appears reaso n ab le , i t  overlooks
th e  f a c t  th a t  c a p ac ity  a t  "o ff-p eak ” t in e s  cannot e x is t  u n t i l  and u n le ss
ca p ac ity  e x i s ts  to  meet th e  ^on-peak” demands* T his jo in t  p roduct aspect
o f  e l e c t r i c i t y  system cap ac ity  i s  analogous to  th e  c la s s ic a l  examples o f
jo in t  p roducts  such as b ee f  and h id e s , mid th a t  o f  l i n t  and co tto n  seed*
I t  has been d esc rib ed  as Htim e - jo in tn e s s ”* ^Kence- e l e c t r i c i t y  su p p lied
a t anv given tim e i s ,  in  a s ig n i f ic a n t  sense, a. d i f f e r e n t  product from
1
e l e c t r i c i t y  su p p lied  a t  any o th e r  tim eTh
The method s u f fe r s  a f u r th e r  disadvantage* A consumer c la s s  
c o n tr ib u tin g  l i t t l e  to  system maximum demand w il l  face  low er t a r i f f s  
th an  those met by cusicaners in  a cl,Ass b ea rin g  a f u l l  demand a llo ca tio n *
One could  expect t h i s  to  cause demand in  the  form er c la s s  to  r i s e  and 
th a t  o f  th e  l a t t e r  c la s s  to  f a l l*  T his could r e s u l t  i n  a new peak 
o ccu rrin g  a t  a d i f f e r e n t  tim e o f  th e  day and n e c e s s i ta t in g  a  r e a l lo c a t io n  
o f  demand c o s ts  ap p ro p ria te  to  th e  c la s s  demands a t  th e  tim e o f th e  new peak*
James 0* B ohbrigh i, P rincip3.es o f  P u b lic  U t i l i t y  R ates (Hot York:
Columbia U n iv e rs ity  P re s s , 1961 T -r, v.r/?}Jo OiJ ! t
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The system i s  u n s tab le  arid l i t t l e  used.
The second system used  fo r a l lo c a tio n  o f ndemand” c o s ts  i s  the 
Undive r  s i  f i  ed Demand method# Here each consumer c la s s  i s  a l lo c  a t ed 
ca p a c ity  c o s ts  in  p ro p o rtio n  to  th e  maximum demand o f th e  consumer 
c la s s  i r r e s p e c t iv e  o f th e  tim e o f  occurrence# Each c la s s  i s  charged th e  
same amount p e r  kU o f  demand.
T his method, goes to  the  op p o site  extras©  to  th a t  o f  the  Peak 
R e sp o n s ib ility  method. In  th e  U n d iv e rs if ied  Demand method the  consumer 
c la s s  n i l l  pay th e  same f o r  demand ir re s p e c tiv e  o f time o f maximum demand 
o r  th e  ex ten t to  which the demand was sustained*
Three examples m i l  i l l u s t r a t e  the apparent in ju s t ic e  o f  th e  method -
( i )  a  consumer w ith  a lo ad  f a c to r  o f  XOCfL T h is  consumer w il l  c e r ta in ly  
c o n tr ib u te  to  maximum system demand? and he f u l ly  u t i l i s e s  h i s  share o f
p la n t .
( i i )  a consumer u s in g  e l e c t r i c i t y  only fo r  a sh o rt p e rio d  -  say one h o u r-d a ily , 
but  whose maximum demand occurs a t th e  time o f system maximum demand although
liis  lo ad  f a c to r  may be only 5fo
( i i i )  a  consumer s im ila r  to  ( i i )  whose maximum demand occurs e a r ly  in  th e  
morning when system demand i s  a  maximum»
A ll th re e  consumers would be a llo c a te d  the same demand charge under
th e  U n d iv e rs if ie d  Demand method, which i s  u n s a t is fa c to ry  because i  f a i l s  
to  ta k e  in to  account tim e o r  d u ra tio n  o f maximum demand and hence g iv es th e  
consumer no in c e n tiv e  to  o p era te  in  a way which w i l l  ten d  to  reduce system
maximizm demand
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The th i r d  system o f  a l lo c a tio n  o f  ”demand” c o s ts  may be d escrib ed  
as  Demand and Consumption methods* The s im p lest o f t h i s  group o f  
methods i s  o f te n  c a l le d  "G reene?s Method11 a f t e r  th e  o r ig in a l  proponent«
I n  G reene’s method, system ca p ac ity  c o s ts  axe a t t r ib u te d  to  two 
f a c to r s :
( i )  th e  sum o f  th e  u n d iv e rs i f ie d  c la s s  maximum demands
( i i )  t o t a l  energy consumption»
These c o s ts  are  d iv id ed  amongst th e  v a rio u s  c la s s e s  in  such a  way 
th a t  th e  c la s s  w ith  a  r e la t iv e ly  h igh  lo ad  f a c to r  w i l l  pay low er demand 
charges p e r  k$h o f  consumption than  m i l  th e  c la s s  w ith  a r e la t iv e ly  
low lo a d  fac to r*
Thus a key fe a tu re  o f  G reene’s method i s  th e  r e l a t iv e  red u c tio n  in
average c o s ts  p e r  k ilo w a tt hour as lo a d  f a c to r  r ise s»
T h is method o f  a l lo c a tio n  i s  used in  Hew South M b  s by the Sydney
County C ouncil, th e  l a r g e s t  e l e c t r i c i t y  d is t r ib u t io n  a u th o r ity  in  t h i s  
' 1
S tate»
G reene’ s Method has been re f in e d  by reducing  th e  tim es during  which 
demand and energy consumption are co nsidered  to  th e  p o te n t ia l  peak
4
period* The p o te n t ia l  peak p e rio d  in c lu d e s  a l l  tim es except those  
d u rin g  which th e re  ‘i s  no p ro b a b il i ty  o f  a system maximum demand o ccu rrin g  
even i f  no "demand” c o s ts  were a l lo c a te d  to  e l e c t r i c i t y  consumed* T h is
E«B« Rockwell "The E le c t r i c i ty  Supply In d u s try  -  Some A spects o f  i t s  
C o s t, S tru c tu re  and i t s  T a r if fs» "  (A paper p re se n te d  to  th e  E le c t r ic a l  
end Communication E ngineering  Branch o f th e  Sydney D iv is io n , The 
I n s t i t u t i o n  o f E n g in ee rs , A u s tra lia  on May 26th  196f t  p«XX.
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method i s  known as th e  P o te n tia l  Peak P eriod  method o r th e  E.R* A»
It
method«
A fiir th c r v a r ia t io n  o f G reene?s Method i s  known as th e  Average and 
Excess Demand (AEI)\ Method«
T his method, f i r s t l y  d iv id e s  th e  system maximum demand in to  two
components, the  average demand and th e  rem ainder which i s  c a l le d
"system excess demand’1 2*5« N ext, each c la s s  maximum demand i s  d iv ided
in  th e  same way, considering  only p o te n tia l  peak periods«
The t o t a l  demand co s t i s  then apportioned to  the c la s s e s  in  the
p ro p o rtio n  o f i t s  two subdivide ons# This i s  the method recanmended
by th e  E le c t r i c i ty  A uthority  o f  N»S.\T. fo r  use by e l e c t r i c i t y  supply
2
a u th o r i t ie s  in  New South NaLes.
4* MONOPOLY
The in d u s try  o f  p roduction  and d is t r ib u t io n  of e l e c t r i c i t y  i s  
almost u n iv e rsa lly  a monopoly, Throughout A sia and Europe, th e  
in d u s try  i s  in  th e  hands o f  M unicipal and S ta te  a u th o ritie s«  The 
m ajor excep tion  i s  th e  U nited S ta te s  o f  America* Table 2 in d ic a te s  
th e  ownership o f  E le c t r i c i ty  genera tion  reso u rces  in  th e  TJ.S#A. in  1954*
o
1 ' '
The method was f i r s t  advanced by th e  E le c t r ic i ty  Supply Technology Section 
o f  th e  B r i t i s h  E le c t r ic a l  and A llied  Research A ssociation»
2
E le c t r i c i ty  A u th o rity , op« c i t * , nr« 3-7 
5
R ussel E» Caywood- E le c t r i c Uti l i t y  Bate Economics (New Y ork’
McGraw -  H il l  Book Company In c . 195^ )  p .8 .
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TABLE 2
kWh gene r a t  8
in  1954 (xXO'r ) p e r cent
Inve stor-owned comp ani es 571*1 68*2
In d u stria l-  fo r  own use 75,0 13*4
G o-opera tives, M unicipal 
system s, Federal Agencies etc* 100*5 18 .4
T o ta l kWh generated 544*6 100.0
But even here  th e re  axe R egulatory A u th o ritie s  in te re s te d  in  lim itin g  
ea rn ings to  a f a i r  r e tu rn , and a t th e  same time ensuring  an adequate q u a lity  
o f  service*
The reasons fo r  monopoly co n tro l are not hard  to  find* -
F i r s t ,  th e  economies o f  la rg e -s c a le  production  are g re a t . A ssociated
w ith  th e  economies o f sca le  i s  th e  extrem ely high c a p ita l  investm ent
req u ired  to  c o n s tru c t the  means o f production and d is t r ib u t io n  o f e le c t r ic i ty *
1
T his i s  i l l u s t r a t e d  in  'Table 5 f o r  th e  TJ.8.A.
TABLE 5
HI.ant Investm ent per  Lhrgloyep and j>er_Eollar_of  _
P lan t Investm ent 
p e r employee
5oho
EL ant Inve stmenl 
p e r  d o l la r  o f 
annual revenue 
jb .S .
E le c t r ic  U t i l i t i e s 76 4.2
Gas and P ip e lin e  In d u stry 60 2*8
R ailro ad s 32 3*6
Telephone Companies 20 3 .0




The c o n tra s t  between th e  p u b lic  u t i l i t i e s  and the  hundred la r g e s t  
m anufactu rers i s  no tab le*  The d iv is io n  o f the  e l e c t r i c i t y  m arket by 
co m p etitiv e  s u p p lie rs  would cause a se r io u s  r i s e  in  c o s ts  and a w aste o f 
resources*
The second reason  fo r  th e  e x is te n c e  o f  monopoly c o n tro l o f th e  
e l e c t r i c i t y  in d u s try  i s  th e  g re a t b e n e f i t  d e riv ed  from th e  e f f e c t s  o f 
d iversity®  The d iv e r s i ty  f a c to r  r i s e s  as th e  number o f  consumers 
connected to  a  system increases*  The e f f e c t  o f  t h i s  i s  to  reduce th e  
amount o f  p la n t re q u ire d  p e r  k ilo w a tt o f  u n d iv e rs if ie d  demand* The f a c t  
i s  th a t  th e  co s t o f  p ro v id in g  c a p a c ity  to  supply two consumers i s  l e s s  
th an  tw ice  th a t  to  supply one*
The th i r d  fo rc e  p o in tin g  to  monopoly i s  th e  p h y s ic a l d i f f i c u l t y  in  
b u ild in g  more than  one power l in e  in  s tre e ts *  Even i f  the  space were
a v a ila b le ,  th e  in e f f ic ie n c y  end la c k  
Furtherm ore, i t  i s  u n lik e ly  th a t  two
o f a e s th e t ic  appeal a re  obvious* 
com petito rs would b o th  f in d  r u r a l
ex ten s io n s  to  sm all se ttle m en ts  economic*
A power system must ho ld  a v a ila b le  re se rv e  c a p a c ity  a t  a l l  le v e ls  
to  meet em ergencies imposed by th e  f a i lu r e  o f  plant*. A lso, excess 
c a p a c ity  w i l l  always e x i s t  a t  sane l e v e l s  on a growing e l e c t r i c i t y  system 
due to  th e  need to  make cap ac ity  in c re a s e s  in  r e l a t iv e ly  la rg e 'in c rem en ts*  
If more th an  one e l e c t r i c i t y  supply o rg a n isa tio n  o p e ra te s , th en  each w i l l  
have some re se rv e  and some excess capacity*  The amount o f  t h i s  c a p a c ity
would be co n s id e rab ly  l e s s  w ith  on ly  one a u th o r ity
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There a re  o th e r  f a c to r s  suggesting  th a t  e l e c t r i c i t y  supply  should he  
a S ta te -c o n tro l le d  monopoly* They ten d  to  he social, o r  p o l i t i c a l  ra tio  r  
th an  economic i n  nature*
( i )  th e  duty  to  serve a l l  comers
( i i )  th e  duty  to  ren d e r adequate se rv ic e
( i i i )  th e  du ty  to  serve  a t  reasonab le  r a t e s
. 1( iv )  th e  duty  to  serve w ithou t u n ju s t  d isc rim in a tio n *
(v) a b i l i t y  to  r a is e  c a p i ta l  a t  a  low er c o s t th an  p r iv a te  
e n te r p r is e .
I n d ir e c t  com petition  i s  p rov ided  f o r  e l e c t r i c i t y  from a l te r n a t iv e  
forms o f  energy -  g as , o i l ,  a> a l. There he com petition  "between 
e l e c t r i c i t y  a u th o r i t ie s  to  o f f e r  te r n s  to  new in d u s t r ie s  a t t r a c t i v e  
enough to  e n tic e  th e  in d u s t r ie s  to  s i t e  f a c to r ie s  in  th e  a re  o f  a 
p a r t i c u la r  au th o rity «  T h is form o f  com petition  may he governed by 
p o l i t i c a l  as w e ll as economic m o tives, and i s  only l ik e ly  to  be 
e f f e c t iv e  when e l e c t r i c i t y  c o s ts  form a m ajor p a r t  o f  th e  c o s ts  o f  
p ro d u ctio n  f o r  th e  p a r t i c u la r  in d u s try , e-g* th e  e lec tro -ch em ica l 
p ro cesses  inv o lv ed  in  th e  red u c tio n  o f  aluminium, copper and sine*
5 . MOTIVBS
I t  i s  now ap p ro p ria te  to  co n s id e r th e  m otives o f  th e  management o f  
an e le c t r ic i ty  supply a u th o r i ty  Two p o s s i b i l i t i e s  are  co n s id ered :
1
Six W inston Clemens 5 
Appleton -  C entuiy -
Economics and P u b lic  U t i l i t i e s  (New Y ork: 
C ro f ts ,  Inc* 195CT, p- 15,
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( i )  th a t  th e  a u th o r ity  m i l  attem pt to  maximise p r o f i t
o r  ( i i )  th a t  th e  a u th o r ity  seeks to  nunim ise th e  average to t a l
co s t o f  i t s  product* Because th e  e l e c t r i c i t y  in d u s try  i s  
a reducing  -  c o s t in d u s try  , t h i s  aim can he achieved by  
m axim ising output*
Those a l te r n a t iv e s  have been  d esc rib ed  as e i th e r  a " p r o f i t s ” o a s is  
1
o r  a '’c o s ts 99 basis*  A b u s in e ss  e n te rp r is e  could  be expected  to  atm 
f o r  " p r o f i t s ” o p e ra tio n  w h ils t  1<© a l  a u th o r ity  un d ertak in g s m i l  te n d  
to  work tow ards a "c o s ts"  b as is*
T his may be f u r th e r  j u s t i f i c a t i o n  fo r  th e  c o n tro l o f th e se  
mono3po3i.es to  be v e s te d  in  M unicipal and S ta te  A u th o r i t ie s , p a r t ic u la r ly  
as  th e  m onopo lis tic  p r o f i t  a v a ila b le  may be very  l a r g e 9 f o r  " p r o f i t s ” 
o p e ra tio n , by com parison w ith  th e  p r o f i t a b i l i t y  o f  b u s in e sse s  working 
under th e  in f lu e n c e  o f  s trong  com petitive  forces* I t  i s  s ig n i f ic a n t  
th a t  in  th e  U nited  S ta te s  re g u la to ry  a u th o r i t ie s  e x e rc ise  p r o f i t  c o n tro l 
o v e r th e  f re e  e n te rp r is e  e l e c t r i c  u t i l i t i e s *
On th e  o th e r  hand i t  i s  s a id  th a t
The ole C tr l  c i t y  in d u s try  has com pletely  f a i l e d  to  s e t  up a p r ic in g  
system which w i l l  enable i t  to  produce amounts o f  e l e c t r i c i t y  which 
a re  in  th e  n a t io n a l  in te re s t*  I t  i s  in te r e s te d  on ly  in  s e l l in g  as 
much as p o s s ib le ,  c o n s is te n t w ith  govering c o s ts ,  and n o t in  th e  
l e a s t  in  s e l l in g  th e  r ig h t  amount, *
In  th e  fo llow ing  d isc u ss io n  i t  i s  assumed th a t  A u s tra lian  e l e c t r i c i t y  
supply a u th o r i t ie s  o p e ra te  on th e  ’-co s ts” p r in c ip le*
B o lto n , op* e i t * , pp* 12-15,
L i t t l e ,  op, o it*  9 p* 1510
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No?? i f  a  ^ p ro f i ts "  b a s is  i s  u sed , th e re  m i l  only  be one p a r t i c u la r  
s e t  o f  m arketing  d ev ices which m i l  maximise p ro f its *
On th e  o th e r  hand when th e  aim i s  to  maximise o u tp u t, i t  must be 
recogn ised  th a t  th e  nim e -jo in tn e s s* 1 o f  demand, r e f e r re d  to  i n  S ec tio n  5, 
m i l  invo lve some a r b i t r a r y  assum ption as to  th e  r e la t iv e  d e s i r a b i l i ty  o f 
on-peak demand v is - a - v is  o ff-p eak  demand, The o v e ra ll  c o s ts  o f  c a p ac ity  
w i l l  be known; th e  method o f  d iv id in g  th e se  c o s ts  between demands which 
occur a t d i f f e r e n t  tim es o f th e  day m i l  depend on th e  supply a u th o r ity  *s 
p re fe ren ce  f o r  h igh  ■ r  low lo a d -fac to r#
The same could  be sa id  f o r  tim e - jo in tn e s s  o f  onergy and indeed  to  
energy-demand jo in tn e  s s *
My in v e s t ig a t io n  o f  a complex su b jec t w i l l  o f te n  com ence w ith
s im p lify in g  r e s t r a i n t s  which a re  p ro g re ss iv e ly  re la x e d . Although th e  
le n g th  o f t i l l s  p aper m i l  p rec lude  a  f u l l  in v e s t ig a t io n  o f e l e c t r i c i ty . ,  
t h i s  w il l  n o t be h e ld  as an excuse fo r  n o t un d ertak in g  0, sim ple a n a ly s is ,
6« M CE piSORIigNAffXQN
■"The ac t o f s e l l in g  
under a s in g le  c o n tro l ,  
as p r ic e  d isc r im in a tio n .
th e  sarn^ a r t i c l e  (goods o r  s e rv ic e s ) , produced
a t  d i f f e r e n t  p r ic e s  to  d i f f e r e n t  buyers i s  known 
1
tf
P i th  th e  s a le  o f  e l e c t r i c i t y , a more p re c is e  d e f in i t io n  i s  n ecessa ry
to  allow  f o r  th e  exi stence o f tem pora l, geographic o r q u a l i ta t iv e
Joan Robinson, The Economi c s  o f  Im perfect C om petition (London 
Macmillan Si Co, td*, Xu'-*! Tl p* 1/9,
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d if fe re n c e s  i n  th e  p roduct w ithou t in v a lid a t in g  camper \ sm* The f 0 ilcn.7i.ng
i s  such a d e f in i t io n  n «, • . a s e l l e r  x^*actices p r ic e  d isc r im in a tio n  i f
th e  r e l a t iv e  p r ic e s  he charges f o r  th e  v a rio u s  u n i t s  o f  h i s  p roduct o r
p ro d u c ts  are d isp ro p o r tio n a te  to  th e  r e la t iv e  c o s ts  o f  p roduction  o f th e  
1
u n i t s  so ld ” «,
For p r ic e  d isc rim in a tio n  to  e x i s t ,  c e r ta in  co n d itio n s  must p r e - e x is t  
These &re:~
( i )  im p erfec t com petition» T his i s  c e r ta in ly  the  case w ith  
th e  m onopo listic  e l e c t r i c i t y  in d u s try
( i i )  a b i l i t y  to  sep a ra te  and keep sep ara te  th e  sev e ra l m arkets.
In  p ra c t ic e  t h i s  means th a t  buyers in  th e  h ig h -co s t m arkets 
cannot move in to  th e  lo w -co st m ark e ts t n o r  can Xow-cost 
buyers r e s e l l  to  h ig h -c o s t buyers. E le c t r i c i ty  u s e rs  are  
o b lig ed  to  buy from th e  e l e c t r i c i t y  a u th o r ity  a t th e  t a r i f f  
s e t  by th e  a u th o r i ty , and are  p reven ted  by s ta tu te  o r  
re g u la tio n  from r e s e l l in g .
( i l l )  b e fo re  i t  i s  worthwhile d isc rim in a tin g  between two m arkets 9 
th e  m arkets must have d i f f e r e n t  e l a s t i c i t i e s  o f demand.
~  r ~  ' ~ ~ “  ~ ~ ~ ~ ~  —  —
Ralph K irby D avidson, Pr ic e  D isc rim in a tio n  in  S e llin g  and 
E l e c t r i c i t y  (B altim ore: The John Hopkins P ress* 1955) p* 25.
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The e l e c t r i c i t y  in d u s try  f in d s  th e  co n d itio n s  n ecessary  f o r  p r ic e  
d isc r im in a tio n  do e x i s t • P r ic e  disoxdm ination i s  w idely p r a c t ic e s
throughout th e  industry*
S everal more im portan t ty p es  o f p r ic e  d isc r im in a tio n  may be 
d is t in g u ish e d  in  th e  s a le  o f  e le c t r ic i ty *
( i )  Peak-O ff Peals: d ise rliu in a tio n  r e s u l t s  when t ie  same r a te s  are  
charged f o r  e l e c t r i c ! ‘by consumed during  peak demand p e rio d s  
and during  non~pe$k period  s*
( i i ) Block d isc r im in a tio n  occurs when a consumer i s  o f fe re d  a se t 
number o f k ilo w a tt hours o f energy (a  "b lock” ) a t  a c e r ta in  
p r ic e  each , and a  f u r th e r  b lock  a t  a  low er u n i t  ra te*  The 
number o f  b lo ck s may be two o r  m ore, the u n i t  r a te  d ecreasin g  
p ro g ressiv e ly *  A t a r i f f  u t i l i s i n g  b lock  d isc r im in a tio n  i s  
known as a  "block t a r i f f ” and i s  o f te n  co n s tru c te d  w ith  a 
knowledge o f th e  consumer c la s s  lo ad  curve*
( i i i )  I n t e r - c l a s s  d isc r im in a tio n  a p p lie s  d i f f e r e n t  r a t e s  to  d i f f e r e n t  
c la s s e s  o f  consumer n o t because o f  d i f f e r e n t  c o s ts  o f 
supplying each c l a s s ,  bu t because th e  d i f f e r e n t  demand 
cu rves make t h i s  d e s ira b le  under th e  aims o f th e  e l e c t r i c  
u t i l i t y ,  o r  f o r  some " so c ia l"  reason*
(± r) Geographic d isc r im in a tio n  e x i s t s  when rem ote, low d e n s ity  
consumers w ith  h igh  nconsumer" c o s ts  enjoy th e  same t a r i f f
as th a t  ap p lied  to  h ig h -d en s ity  urban consumers c lo se  to  bu lk
1
supply po in ts*
Sometimes th e re  i s  j u s t i f i c a t i o n  in  th e  use o f  d isc r im in a tio n ; f o r  
example b lock  t a r i f f s  are o f te n  -used to  reco v er qu ick ly  the  f ix e d  nconsumer” 
c o s ts  from each consumer» I t  rn .ll  be shown th a t  th e  use o f d isc r im in a tio n  
•will enable an e l e c t r i c i t y  supply a u th o r ity  to  in c re a se  ou tpu t and a t  th e  
same tim e to  reduce average costs»
Of course th e re  are  occasions when d isc r im in a tio n  has no economic 
ju s t i f ic a t io n *  C lass d isc rim in a tio n  i s  one example w here, f o r  in s ta n c e , 
p h ra se s  such as " a b i l i ty  to  pay" , "what th e  t r a f f i c  w i l l  b eer"  are  d ire c te d  
tow ards commercial consumers*
7 . MARKET EĈ OILIBRIUM FOR MCMOPOLt
In  o rd e r  to  examine th e  economic p o s s i b i l i t i e s  a v a ila b le  to  a 
m onopolist by v ary ing  p r ic e  and ou tpu t i t  i s  d e s ira b le  to  study supply and 
demand re la tio n sh ip s*
The c o s t o f  supplying in d iv id u a l consumers c o n s is ts  o f  e number o f  
independent f a c to r s  as shown above, These f a c to r s  in c lu d e  energy consumption, 
maximum demand, d iv e r s i ty ,  lo a d  f a c to r  etc*. However, in  o rd e r  to  have a 
s t a r t in g  p o in t ,  th e  s im p lify in g  assum ption i s  made th a t  a l l  u n i t s  o f  ou tpu t 
o f  e l e c t r i c i t y  a re  com pletely  homogeneous*
Ibid»  pp , 150 -  171*
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I t  i s  a lso  assumed th a t  th e  r e la t io n s h ip s  s tu d ie d  are e s s e n t ia l ly  
lo n g -ru n .
The m arket fa c in g  th e  m onopolist e l e c t r i c i t y  supply a u th o r ity  m i l  
ex p ress  i t s  wi s'h to  consume e l e c t r i c i t y  by buying a c e r ta in  q u a n tity  
a t  a  g iven  p r ic e  * At a low er p r ic e  more i s  purchased  and v ic e  versa«
The demand fu n c tio n  re p re se n tin g  th e  number o f  u n i t s  X o f  a 
commodity exchanged p s r  p e rio d  in  th e  m arket a t  a p r ic e  P is*  by 
co nven tion3 expressed  in  th e  form X -  X (p) -  i» e ,  p r ic e  i s  th e  independent 
v a ria b le*  c e te r i s  paribus®
I f  p e r f e c t  com petition  e x i s t s  then  by d e f in i t io n  i t  i s  beyond th e  
a b i l i t y  o f  a buyer o r  s e l l e r  to  change th e  m arket p r ic e  o f  a commodity,
To each in d iv id u a l buyer o r  s e l l e r  p r ic e  i s  th e  independent v a r ia b le .
However w ith  a  monopoly th e  one producer can s e t th e  s e l l in g  p r ic e  
and allow  th e  q u a n tity  o f  h is  p roduct to  be determ ined by th e  market® 
A lte rn a tiv e ly *  he can f ix  th e  r a te  o f  p roduction  and allow  the  p r ic e  to  
be determ ined by th e  com petitive  b idd ing  o f  h i s  custom ers. The q u estio n  
o f  w hether p rice*  o r  quan tity*  i s  th e  independent v a r ia b le  ( c e te r i s  paribus} 
i s  pedantic«.
In  th e  fo llow ing  a n a ly s is  o f m arket eq u ilib riu m  fo r  a monopoly i t  
i s  assumed* fox4 convenience* cub.j~- t/he p r ic e  o f e l e c cj.-i-dgy i s  -■ ®~=-uteo, vo 
ths- q u a n tity  purchased  by th e  fu n c tio n  D s  B(X) * where D re p re se n ts  th e  
-oriee p e r  u n i t  o f  e l e c t r i c i t y  a t  which th e  m arket i s  p repared  to  purchase 
X u n i t s  o f  ou tpu t p e r  p e rio d .
The t o t a l  c o s ts  expended by th e  a u th o rity  in  supplying e l e c t r i c i t y
i s  g iven by TC s G(X)o
The t o t a l  revenue (TR) o f th e  e l e c t r i c i t y  u t i l i t y  (■union, i s  id e n t ic a l
w ith  th e  to ta l, expenditure by consumers) m i l  be TR = X»D(X)
M arginal revenue MR ~ (X,D(x) )
dX
= D(X) 4- X,D3(X)
~ TRAverage revenue AR
-  Xo DyX)
X'
= D(x)
sc th a t  the  demand fu n c tio n  a lso  re p re se n ts  average revenue, 
The t o t a l  co s t TC 
so m arginal co s t MG
0{X)  
G5 (X)
and average t o t a l  
c o s t ATC X
Tie so r e la t io n s h ip s  are  shorn on diagrams 2 and 5 .^ Both diagrams 
have on the  h o r iz o n ta l ax is  U n its  o f  Output p e r  P eriod  X*
The to t a l co s t curve i s  d ra m  on Diagram 2 and found to  in te r s e c t  m th  
th e  TR curve a t  two p o in ts  Aq and Og, These are b reak-even ou tpu t r a te  fi­
a t  which t o t a l  revenue ¿just eq u a ls  t o t a l  costs*  At any o u tp u t r a te  
between X and Xe u n i ts  p e r  p e rio d  the  e l e c t r i c i t y  u t i l i t y  would show a 
p ro f it*  The maximum p r o f i t  i s  a t  th e  in te rm ed ia te  p o in t u n i t s  p e r 
p e rio d  where th e  d if fe re n c e  between TR (curve l )  and TC i s  a maximum.
The p r o f i t  i s  ¡¿\BC2 ~ Bp) p e r  period*
For th e  diagram s th e  fu n c tio n s  D = (a  -  X)^ and TC = b 4- cX have been
used, a , b  and c ere co n s tan ts
Ù£mM> (mkf PM t/Nir) ]
MMMM fáw/op, ^  '
0$g6/M& ¿e&ç tft/em r rm i csrj
2*
To t m fài/frà/tÆ, lorß-L Cost  ̂ $
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However i t  h as  a lread y  "been in d ic a te d  th a t  th e  gu id ing  p r in c ip le  o f 
th e  e l e c t r i c i t y  supply a u th o r ity  i s  th e  "co s ts"  mo t i r e  and, a lthough th e  
a n a ly s is  -which fo llo w s i s  eq u a lly  v a l id  on a. " p r o f i t s ” b a s i s ,  on ly  th e  
"c o s ts"  m otive w i l l  be considered  in  d e ta il*
d e fe r r in g  to  Diagram 5, th e  ATO curve in te r s e c t s  the D curve (ATR 
curve l )  a t  p o in ts  Ag and Cg* Thus p r ic e  p e r  u n i t  o f  ou tpu t can range 
between Pc  up to  Pa w ith  a  maximum p r o f i t  p r ic e  F t determ ined from th e  ' 
p o in t o f  in te r s e c t io n  Bg o f  th e  ME (curve l )  and the  MG functions»  The 
"c o s ts"  b a s is  p r ic e  i s  Pc c e n ts  p e r  u n i t ,  w ith  ou tpu t 3Cc u n i t s  p e r  period* 
So f a r ,  t h i s  i s  a f a i r l y  mmmmammm. a n a ly s is  o f  a m onopolistic  
s itu a tio n *  But suppose now th a t  th e  u t i l i t y  j u s t  ach ieves i t s  p lanned 
o u tp u t o f  Xc' u n i t s  p e r  p e r io d  a t  Pc c e n ts  p e r  u n it*  Tbs u t i l i t y  w i l l  th en  
be co n fro n ted  w ith  th e  se c tio n  o f th e  demand fu n c tio n  -and th e  t o t a l  c o s t 
fu n c tio n  f o r  X Ze * Then a  new Total, Revenue curve TR (curve 2) can 
’he d e riv ed  from th e  demand fu n c tio n  commencing a t  p o in t Cl on Diagram 2*
I f  th e  usiderbakixsg u ses  i t s  p r io e -c liso r im n a to ry  a b i l i t y  to  s e l l  to  
a  " sep a ra te "  m arke t, th en  TR (curve 2) w i l l  be h ig h e r  than  th e  TO fu n c tio n  
u n t i l  p o in t %  i s  reached  (Diagram 2)*
P o in t %  re p re s e n ts  a  new break-even  condition* The ou tpu t o f  th e  
e l e c t r i c i t y  a u th o r ity  can ‘be in c re a se d  to  a new le v e l  o f  u n i t s  p e r  
p e r io d , a t  which r a t e  revenue; w i l l  j u s t  equal Coats*
R e fe rr in g  aga in  to  Diagram 5, a  m m  M R (curve 2) i s  o b ta in ed  and 
t h i s  in t e r s e c t s  w ith  th e  MO fu n c tio n  a t  p o in t Bp,* The p r ic e  corresponding  
to  sen ou tpu t o f  J e u n i t s  p e r  p e r io d  i s  P© c e n ts  p e r  u n i t  ? b u t t h i s  low er
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p r ic e  m i l  apply on ly  to  th e  u n i t s  o f  ou tpu t Xe ~ Xe*
I f  a l l  u n i t s  o f  ou tpu t were so ld  a t th e  low er p r ic e  Pe then  from 
Diagram 2 th e  t o t a l  revenue would be w ith  a lo s s  f o r  th e  p e r io d  
o f $(33& -  % ) .
Because o f  i t s  m onopo lis tic  n a tu re  to g e th e r  w ith  th e  a b i l i t y  to  
apply p r ic e  d is c r im in a tio n , th e  e l e c t r i c i t y  supply a u th o r ity  i s  th u s  
ab le  to  extend i t s  ou tpu t p e r  p e rio d  from th e  '’ncrm al” o n e-p rice  
eq u ilib riu m  XQ a t  p r ic e  Pc c e n ts  p e r  u n i t  to  a  new tw o-price  
d isc r im in a to ry  le v e l  o f ou tpu t Xg by s e l l in g  XG u n i t s  a t  Pc c e n ts  p e r  
u n i t  and Xe -  Xc u n i t s  a t  Pe c e n ts  p e r  un it«
Under th e se  new conditions«
. TR « X.D(X) f o r 0 <  X <  Xc
TR = J^j.B(Xc) f o r X = Xc
æid TR -  Xc.D (Xc) + (X -Xc).D(X) f o r
.Also TO = G()0  f o r  a l l  X
At th e  new eq u ilib riu m  ou tpu t o f  Xe u n i t s  p e r  p e r io d , 
TC -  TR
ioQp O(Xe) a .D (X c) + (Xe -  Xc)
re a rra n g in g ,
D(Se) = O(Xe) -  Xo.D(Xc)
Xe-Xc
T h is  i s  eq u iv a le n t to  th e  sta tem ent
Pe -  Re -  Be -  average v a r ia b le  c o s t between On and 
Xe -  Xc
Ej by r e f e r r in g  to  Diagrams 2 and 3*
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T h is  r e s u l t  can "fee seen in  Diagram 3 a t p o in t  Eg, when th e  demand 
curve D in te r s e c t s  th e  average v a r ia b le  c o s t curve a t  p o in t Kg*
I t  tio happens in  t h i s  case th a t  a t  th e  p o in t o f  in te r s e c t io n  Eg* 
th e  demand p r ic e  Pe i s  a lso  equal to  the m arginal cost«  T h is i s  n o t 
t r u e  in  g en era l and o ccu rs here as a  r e s u l t  o f  th e  assum ption «that th e  
TO i s  l i n e a r ,  in  which case MO » MO =s constant«
In  g en era l the m arginal co s t may he h ig h e r th a n , equal to  o r  l e s s  
th an  th e  p r ic e  Pe a s so c ia te d  w ith  th e  demand curve D f o r  th e  a d d itio n a l 
d is c r im in a tiv e  o u tp u t Xe « Xc* However as economies o f  sc a le  
g e n e ra lly  appear to  s t i l l  he a v a ila b le  in  e le c tro .c ity  p ro d u c tio n , th en  
i t  fo llo w s th a t  Me <  Pe«
With a co s t fu n c tio n  such as th a t  o f  Diagram 2  r e f le c t in g  economies 
o f  s c a le ,  any method o f in c re a s in g  t o t a l  ou tpu t w h ils t apply ing  th e  "costs'* 
c r i t e r io n  -will r e s u l t  in  low er average c o s ts  p e r  u n i t  although p r ic e  
d isc r im in a tio n  i s  an e s s e n t ia l  element«» Provided th e  'b e n e f its  a re  
e q u ita b ly  shared  among consum ers, in c re a se  i n  ou tpu t w ith  T o ta l Revenue 
equal to  T o ta l C osts i s  th e re fo re  a  p roper aim o f  an e h c ir ic  u t i l i t y «
How th en  can maximum ou tpu t he achieved?
With a  twopp^lce d iso rim in a t^ sy  s t r u c tu r e ,  assume th a t  th e  ou tpu t 
w ith  th e  h ig h e r  s e l l in g  p r ic e ,  a s so c ia te d  w ith  th e  T o ta l '.Revenue TR 
(carve X)- i s  a  va lue  o f  Xf u n i t s  p e r  period« L et th e  t o t a l  ou tpu t 
a f t e r  s e l l in g  u n i t s  o f  ou tpu t a t  th e  low er (d isc rim in a to ry ) p ii.ee  he 
Xg u n i t s  p e r  periods
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'Then TR a Xf'D(Xf)
and TO = C(Xg)
Iron  th e  t?c o s ts 15 c r if e r io :
TO >= TR
C(Xg;) - Xf.D(Xf)
» ) .  r>(Xg)
;d
D if fe re n t ia t in g  Trith re sp e c t to
C ■ (Xg). AXk 
dXf
D(Xf) + Xf.D’ (Xf) + (dXg -  l).D (X g) + (Xg -  X f),P »Q fe).tgg
U A J . dXf
axe = D(Xf) + Xf.D 5 (Xf) 
dXf Q M ^iT 1  I>(xi) -
For a  maximum ou tpu t o f  Xg, djljg
axf
\
(Sg -  Xf},D*(Xg) 
 ̂ 0  (and d% e n eg a tiv e )
axf«
Hence D(Xf) + Xf.D»(Xf) d « b)
B(Xg)
■ ' 's'4 s'O
0
D(Xf) + Xf,D5(Xf)





. i u ,
Now- B(Xg) i s  th e  low er d isc rim in a to ry  s e l l in g  p r ic e  Pg fo r  th e  o u tp u t
- Xf 5 and d (Xf*D(Xf)) i s  the m arginal revenue of th e  TE (Curve 1 ; 
dXf
-lion  f o r  an o u tp u t o f Xf*
Thus th e  co n d itio n  to  he s a t i s f i e d  to  g ive  a mecdiirura o u tp u t on a  - c o s ts 5 
"basis w ith  a  tw o^price d isc rim in a to ry  s tru c tu re  i s  th a t  the  low er p r ic e  i s  
equal to  th e  m argins! revenue of th e  l a s t  u n i t  so ld  a t  th e  h ig h e r  p rice*
T h is  i s  th e  meaning o f  equation  (o ).
The m agnitudes o f  th e  two o u tp u ts  Xf end Xg can he found "by so lv in g  
eq u a tio n s  ( l )  said (2) sim ultaneously* The a s so c ia te d  p r ic e s  can th en  ‘be
derived ,
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Xn th e  p a r t i c u la r  case  i l l u s t r a t e d  in  Diagrams 2 and 5 th e  h ig h e r  m d  
low er p r ic e  o u tp u ts  b e fo re  m axim isation o f o u tp u t are  Xc u n i t s  a t  p r ic e  Pc 
and (Xe -  Xc) u n i t s  a t  Pe*
At Xc u n i t s  o f  ou tpu t th e  m arg inal revenue (ME curve l )  i s  negative*
On uwo~price o u tp u t m aximi s a t  io n  th e  m arginal revenue o f  th e  l a s t  u n i t  so ld  
a t  th e  h ig h e r p r ic e  w i l l  r i s e  to  »some p o in t between 0 and Pe# The h ig h e r  
s e l l in g  p r ic e  w i l l  th u s  r i s e  from Pc to  a  v a lu e  between Pc and Fb* The
o u tp u t a t  th e  low er s e l l in g  p r ic e  m i l  ex tend beyond Xe and th e  new low er 
s e l l in g  p r ic e  w il l  be below  Pe -  i*e* le s s  th an  m arginal cost*
H e r e  are  two s ig n i f ic a n t  im p lic a tio n s  o f th e se  re su lts*
( i )  Second degree p r ic e  d isc rim in a tio n  c m  be used  to  in c re a se  t o t a l  
b reak-even  ou tpu t and reduce average c o s t p e r  u n it*
( i i )  Under co n d itio n s  o f  maximised ou tpu t th e  low er p r ic e  may be 
l e s s  th an  m arginal cost* T h is  i s  j u s t i f i e d  on th e  grounds 
th a t  i t  a f fo rd s  an e q u ita b le  means o f d isp e rs in g  th e  su rp lu s  
o f  revenue over c o s ts  gained  fo r  th e  h ig h e r  p r ic e d  o u tp u t«
T h is a n a ly s is  i s  o r ig in a l  and* i t  i s  hoped* j u s t i f i e s  th e  p ra c t ic e  
commonly fo llow ed by e l e c t r i c i t y  a u th o r i t ie s  o f  b lock  d isc rim in a tio n *
I t  i s  em phasised th a t  o th e r  forms o f  d isc ru n i.n a tio n  do n o t have 
economic j u s t i f i c a t i o n  b u t b lock  d isc rim in a tio n  does prov ided  i t  i s  shared  
eq u a lly  amongst a l l  consumers»
The a n a ly s is  i s  f a r  from complete* I t  cou ld  be developed by 
in tro d u c in g  th e  p o s s i b i l i t y  o f more then  two b lo ck s  and by in tro d u c in g  
se p a ra te  p aram ete rs  f o r  demand9 energy* lo a d  f a c to r  and so on* But such 
an a n a ly s is  i s  beyond th e  scope o f  t h i s  paper*
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Davidson has developed a d e ta i le d  study o f  b lock  p r ic e  d isc r im in a tio n
in  h i s  book (op. c i t . )  » However M s study i s  p r im a r ily  confined  to  a
^ p ro f its*  b a s i s ? end he i l l u s t r a t e s  h i s  models w ith  diagram s u sin g  only
p r ic e  and c o s t p e r  u n i t  v . quan tity*  1 b e lie v e  th a t  th e  T o ta l Revenue9
T o ta l Cost v* Q uantity  d ia g rsa  more c le a r ly  i l l u s t r a t e s  th e  m e c h a n ic s
described* Using th e  " p r o f i t s ” assum ption, Davidson compares o u tp u ts  and
average r a te s  w ith  fo u r  p r ic in g  p o l ic ie s  , in c lu d in g  Unifoim Monopoly
p r ic in g  5 under v a r io u s  p aram etric  co n d itio n s . He concludes th a t  Block
p r ic in g  m i l  always r e s u l t  in  a  g r e a te r  ou tpu t than  Unifoim Monopoly
p r ic in g ,  w ith  average r a t e s  equal o r  h ig h e r  w ith  Block p r ic in g ,  b a t  
1
n o t lower*
Joan Robinson, under h e r  assum ption th a t  th e  m onopolist s o ts  on th e
p r in c ip le  o f  maximising h i s  p r o f i t , ^  h as  a lso  considered  th e  e f f e c t  on
p r ic e s  and ou tpu t o f  a system o f  d is c r is i in a to iy  p r ic e s .
Under a  single- p r ic e  th e  maximum o u tp u t m i l  be ach ieved , when average 
c o s ts  are  f a l l i n g ,  i f  th e  imposed p r ic e  i s  th a t  a t  which demand p r ic e  
and average c o s t are  eq u a l. T h is , however, in v o lv es a w aste , s ince  
th e re  would be a co n s id e rab le  r a te  o f  o u tp u t, beyond th a t  a t  which 
demand p r ic e  was equal to  average ccb t , over which demand p r ic e  
exceeded m arg inal c o s t ;  and since  demand p r ic e  i s  supposed to  
m easure m arg inal u t i l i t y ,  i t  i s  d e s ira b le  th a t  t h i s  a d d itio n a l ou tpu t 
should  be produced. T h is  w aste could  be p a r t ly  e lim in a te d  and a 
l a r g e r  ou tpu t could  be  achieved i f  i t  were p o s s ib le  to  impose 
d isc r im in a tin g  p r ic e s .  Tie average revenue under u n c o n tro lle d  p r ic e  
d isc r im in a tio n  i s  g r e a te r  than  under u n c o n tro lle d  sim ple monopoly, 
and th e  l a r g e s t  p o s s ib le  ou tpu t w i l l  be th a t  f o r  which th e  average 
revenue o f  a  d isc rim in a tin g  m onopolist would be equal to  M s  average 
c o s t .  *
D avidson, on» c i t .  p .1 6 2 .
'  «nSStea MM3SESI \*4i*z»**r±2
Robinson, op. c i t .  , p .2 0 6 . 
3
I b id .  9 p . 68»
T h is  co n c lu s io n , in  carsncn m t h  th a t  o f  Davidson j, has f a i l e d  to  r e a l i s e  
th e  p o s s i b i l i t y  o f  low er average c o s t (and* equally^  low er average revenue) 
"with m o n o p o lis tic  d isc r im in a tio n  b ased  on th e  i?c o s ts '1 c r i te r io n *
S, ELggTOCTTg _SDmg IH N.S«\7,
I t  i s  common p ra c t ic e  throughout th e  w orld to  d iv id e  th e  e l e c t r i c i t y  
supply -industry in to  two m ajor segm ents:
( i )  The g en e ra tio n  and tran sm iss io n  o f  e l e c t r i c i t y  in  "bulk, end
( i i )  R e ta i l  e l e c t r i c i t y  s u p p l ie r s 9 buying in  bu lk  end s e l l in g  
e l e c t r i c i t y  to  f in a l  consumers*
The economics o f  la rg e  sc a le  g en e ra tio n  o f  e l e c t r i c i t y  axe such, th a t  
b u lk  su p p lie rs  o f te n  e x is t  to  a  la rg e  ex ten t independent o f S ta te  b o u n d arie s .
On th e  o th e r  hand diseconom ies o f  sca le  beg in  when th e  number o f  
custom ers su p p lied  by a  r e t a i l  su p p lie r  becomes too  la rg e  o r  th e  geographic 
a re a  o f  supply to o  spread-ou t
In  N#S#H7., th e  b u lk  supply a u th o r ity  i s  th e  s ta tu to ry  J i l e e t r i c i ty  
OcmmissioTi o f  R'err South Wales (B.C* K«S«.W.) which was c o n s t i tu te d  under 
th e  We c t r i c i t y  Commission Act 1950 -  1961# F o r the  y e a r  ended 1967 th e  
E le c t r i c i ty  O cam ssion  so ld  12 r852 m il l io n  k ilo w a tt-h o u rs  w ith  a  m aztasa 
demand o f  3 928SMW* (The maximum demand has s ince  exceeded 
The tr a n s a is s io n  gystoo. i s  in te rco n n ec ted  w ith  th a t  o f  V ic to r ia
through  th e  Snowy M ountains Scheme, During 1966-67 th e  
purchased  8a2p o f i t s  energy requ irem ents from, th e  Snowy M ountains Scheme
iand 2* l1  from th e  S ta te  E le c t r i c i ty  Ccsranission o f  V ic to ria^
Report o f  th e  E le c t r i c i ty  Commission o f  Xlevr South Wales  f o r  th e  T ear
ended 50th  Ju n e . 1967, p*X5*
,ri; x~~rarr t T— “-Wffi»» * n»HmBrBBSkaww«ai««
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The r e t a i l  sa le  o f  e l e c t r i c i t y  to  th e  p u b lic  i s  c a r r ie d  out by  th ir ty -
fo u r  County C ouncils (c o n s is tin g  o f  groups o f sh ire  and m unicipal co u n c ils )
l ’
and e ig h t franchd.se h o ld e rs  and others® Ifer South Wales i s  n o tab le  f o r  
th e  degree o f co n cen tra tio n  o f th e  u se rs  o f  e l e c t r i c i t y  * S ix ty  p e r  cen t 
o f  th e  lo a d  i s  in  the  Sydney M etropo litan  area«, and 8<5% i s  w ith in  100 m ile s  
o f  Sydney®^
The E le c t r i c i ty  A uthority  o f  Hew South Wales i s  a  re g u la to ry  body, 
c o n s ti tu te d  f o r  th e  purpose o f  promotion«, c o -o rd in a tio n ? developm ent9 
expansion , ex ten sio n  and improvement o f  e l e c t r i c i t y  supply throughout 
th e  S ta te * 0
The E le c t r i c i ty  A uthority» which was e s ta b lish e d  under th e  
E le c t r i c i ty  Development A ct, 1945 -  1965, has power under S ection  57 (2) 
(e) o f  th e  Act to  p rescri.be the  fossa and b a s is  o f  r e t a i l  ta r if f s ® 4' So 
f a r  th e  A uthority  has n o t ex e rc ised  th e se  powers, and has confined  i t s  
a c t i v i t i e s  to  th e  p re p a ra tio n  o f  two brochures on C osting  and T a r i f f  
Framing* These are  fo r  th e  guidance o f the  County Councils® Thus the  
r e t a i l  e l e c t r i c i t y  supply a u th o r i t ie s  in. H.S.W* autonomously s e t t h e i r  
own t a r i f f s *  Consequently th e re  i s  a  v a s t  range o f  b ases  and r a te s  used  
by th e se  a u th o r i t ie s  * and th e se  are  s e t out in  a p u b lic a tio n  o f th e
Report o f  th e  E le c t r i c i ty  A uthority  o f  Hew South Wales f o r  th e  y ea r 
ended 50th June 1966 p®
2  ~  ‘ ‘
I b id * „ p* 7,
«sdgBBMnJsa*» **’
8
O f f ic ia l  Yearbook o f the  Conmonweglth  o f  f e g t r ^ i a ^ J o J O . - ;  p . 21
Eeport o f th e  E le c t r i  c i  ty A uthority  - Op® Git* 9 p* 28,
4
D'Ó
A uthority , The r e t a i l  a u th o r i t ie s  have been sev ere ly  c r i t i s i s e d  fo r­
th© 5?oe. freq u en t absence o f  any co s t b ases fo r  th e  d if fe re n c e s  in  r a te s
2
faced  by d i f fe re n t  consumer c la s se s  , For example, e x is t in g  dom estic
t a r i f f s  f a i l  to  recognise the  co n trib u tio n  o f th e  domestic c la s s  to  system
maximum demand, and h ig h er peak consumption should no t be encouraged by
‘ 5
lo\7er r a te s  as i s  th e  p re se n t p rac tice*
G ore spending t a r i f f s  fo r  severa l la rg e ,  medium and small county
4
co u n c ils  are  se t o u t in  ta b le  4. W hilst th e re  are  some m inor d if fe re n c e s  
in  th e  co n d itio n s  under v-hich the  t a r i f f s  are  o ffe red  by the  county 
c o u n c ils , th e se  do no t exp la in  the  v ide  v a r ia t io n s  in  ra te s*
TABLE 4
R e ta ilin g
County
Council
No * o f Annual 
Consumers S ales 
as a t  1966/6? 
5 0 / 6/6? m illio n
Energy r a te s  in  cen ts  p e r  kWh 
Domestic Domestic Minimum Air­
L ast Off-Peak High Con-
Block V oltage d itio n in g
9 000 kT7h
Sydney 560 4,939 1,86 1 ,07 0=486 2,69
Prospect 150 1,849 1*55 0,85 0.471 2,5
S h o rtl and 95 826 X * 93 1 ,0 0,491 2,08
S t, George 65 564 1,841 0,855 H/A 2,625
MookelX a;? 62 297 1.85 0.94 1 .4 1 .85
I l la w a rra 54 405 1,83 0.75 0,516 2 .5
Monaro 6,5 48 2 ,0 1 .1 N/A 2,0
Turnut R iver 5,9 50 2 ,0 1 .0 0,75 2* 5
M ade ay 
R iver .. 5.7 51 1 ,8 ....... 1 ,1awe* at 'm r tt/ asmz***rm* s- ■« -va&tr&zar v»**csaxsDmeaf *** 1 ,1  _
KMrft aT*sJ*-»s.«3C V*r-TV7~ri»
1
Tie E le c t r i c i ty  A uthority  of He u South Wales. C urrent T a r i f f  Schedules 
E le c t r i c i ty  Supply A u th o riti e s  in  Hew South Wales (,1867 j
HoMo K olsen, wThe Economics o f  E le c t r i c i ty  P ric in g  in  B.S.W ." The 
Economic Record, XXX7IXI (December 1966), p . 536*
Ib id * , p . 570,
Electricity Authority, Current_Tĝ f J .
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Frank M aguire, who r e t i r e d  in  1965 a f t e r  f iv e  y e a rs  as a s s is ta n t  
g en e ra l manager o f  th e  Sydney County Council, d ep reca te s  the  dominance 
o f  dom estic power consumption in  New South Wales* He p o in ts  to  the 
r a t i o  o f  dom estic consumption to  t o t a l  consumption in  o th e r  c o u n tr ie s  
as s e t  out in  ta b le  5* W hilst th e  s tandard  o f H irin g  i s  n o t
TABLE 5
IMS 17* 4"4y0
B r i ta in 55%
U nited  S ta te s s
Norway and Sweden 27%
Canada 26.5%
France I Z i
Soviet Union 16%
u n ifona  in  th e se  c o u n tr ie s  (and l in in g  s tan d ard  i s  a  most im portan t 
f a c to r  i n  p e r  c a p i ta  e l e c t r i c i t y  consum ption), one would no t expect 
th e  U nited  S ta te s  and Canada to  hare  only tw o -th ird s  o f  th e  
percentage* M aguire suggests  th a t  elsew here than  N*S.W* 9 coa l and 
o i l  hs a tin g  are  used  more ex te n s iv e ly  fo r  home heating*
I t  i s  th e  dom estic peak which c re a te s  th e  evening system, maximum, 
demand, y e t  most county co u n c ils  con tinue to  conduct a d v e r tis in g  
campaigns designed  to  encourage more -and more e l e c t r i c a l  ap p lian ces  
which w i l l  c o n tr ib u te  to  t h i s  peak demand b u t be l i t t l e  used  a t  o th e r  
tames o f th e  day*
The f a s t e r  they  convert people to  h ig h e r  e l e c t r i c i t y  consum ption, 
th e  f a s t e r  must th e  Government d iv e r t  m assive c a p i ta l  funds from 
h o sp ita l^  school and o th e r  p re ss in g  construc tion , needs in  o rd e r  
to  i n s t a l l  th e  p la n t  re q u ire d  to  supply dom estic power a t  peak tim es* 
E ith e r  t h i s  o r  b lack o u t
1
F raak M aguire, wPower Madness -  G igan tic  Waste o f  Money” Sydney 
Morning H erald  , December 1 1 th , 1965, p . 2«
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Thex'e i s  stro n g  evidence o f  m isa llo c a tio n  o f  resources*  T h is  su b je c t 
m i l  be  co nsidered  again ; "before doing so i t  i s  ap p ro p ria te  to  look  a t  
th e  t a r i f f s  charged by th e  E.C.N.S.TT. R e ta i l  e l e c t r i c i t y  a u th o r i t ie s  
pay f o r  bu lk  e l e c t r i c i t y  su p p lie s  about h a l f  o f  t h e i r  t o t a l  income*
The S*O.N*S.W«* has a  uniform  tw o -p art t a r i f f  th roughout th e  S tate*
The Commission5s t a r i f f  f o r  th e  l a s t  seven  y ea rs  i s  s e t  ou t in  ta b le  6 *
T M  6
Energy charge Maximum demand charge
T ear Base Rate f o r  supply a t  53k? and ow
(c e n ts  p e r  kWh) (0 v e r  kW p e r  month)
1961 0,6025 1 .95
1962 0*6292 1 * 95
1965 0*6292 1*95
1964 0*4667 1 .95
1965 0*4485 1*83
1966 0.4480 1. * 85
1967 0*4480 1 .85
1968 0*4480 1 ,85
"Whilst energy charges hsve  f a l l e n  by around a th i r d  in  th e  p e r io d
coTered by th a t  t a b l e , demand charges hare  f a l l e n  by le s s  than  6??.
The g en era l f a l l  in  r a t e s , which can be  a t t r ib u te d  to  economies of
sc a le  3 i s  c o n tra ry  to  th e  movement o f  consumers p r ic e  index  in  th e  same
period* The r e l a t iv e ly  sm aller f a l l  in  demand charges msçf be-due to
in c re a se d  c a p i ta l  in te n s ity *  Or i t  may be due to  a  d e l iv e rs ';s  p r ic in g
p o lic y  o f  th e  Gcsnmi sa lo n  designed to  renouer a  h ig h e r  p ro p o rtio n  o f
revenue  from r e t a i l  supply a u th o r i t ie s  w ith  low er lo a d  f a c to r s  (i«e*
3.
wpeafcLerw lo ad s) as suggested by Kolsen*
Op* G it .  J p* SCO.,
9. MARGINAL COST PRICING
The m arginal co s t o f a p roduct may be d e fin ed  as th e  e x t r a  co s t 
in c u rre d  in  producing one e x t r a  u n i t  o f  ou tpu t • In  th e  co n tex t o f  the  
e l e c t r i c i t y  supply in d u s try , m arg inal co s t may be presumed to  hare  th re e  
a sp ec ts  -
( i )  m arg inal energy co s t
( i i )  m arginal demand c o s t
( i i i )  m arginal consigner cost*
In  a c a p i t a l i s t  f r e e - e n te rp r is e  economy th e  p r ic e  system has th re e  
functions«  I t  determ ines
la  What ccmmo&ities s h a l l  be produced and. in  what 
q u a n t i t ie s ?  That i s ,  how much and which o f 
a l te r n a t iv e  goods and se rv ic e s  shaX3. be produced0
2» Egg sh a ll  goods be produced? That i s ,  by whom
and w ith what re so u rces  and in  what te ch n o lo g ica l 
manner are  th ey  to  be produced 0
5* For Whom are* goods to  be produced9 That is ., who 
i s  to  enjoy and g e t th e  b e n e f i t  o f  th e  goods and 
se rv ic e s  provided?^
With a m arket o p e ra tin g  under co n d itio n s  o f  p e r fe c t  com petition  th e re  
axe many b uyers and s e l l e r s ,  and none i s  ab le  to  in f lu e n c e  th e  m arket p r ic e  
o f  th e  product* Thus th e  m arginal revenue a  firm  i s  id e n t ic a l  w ith  th e  
p r ic e  o f th e  product* I f  th e  firm  o p e ra te s  on th e  p r in c ip le  o f p r o f i t  
m axim isation th e n , f o r  n&jcumaa p r o f i t ,  m arginal c o s t (= m arginal revenue) « 
m arket p r ic e .
j -j -c t t -j c-h - i * * • « « «wt- awr ^ m m atsm a m a s t ® « a a m c 3 * 5 » o : " i * s w * 11m s*i■■ ji■ m w m ■ i« inuinn 
1
Paul A, Samuel son, Economics, .An In tro d u c to ry  A nalysis 
McGraw -  H i l l  Book Company, I n c . ,  1958) p . 16.
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The ^m arginal c o s t” school lias a r is e n  frcm th e  "m arginal co s t -  p r ic e 1*
co n d itio n  f o r  e f f i c i e n t  resou rce  a l lo c a tio n  under p e r f e c t  com petition# The
aim i s  th a t  "### th e  p r ic e  o f  e l e c t r i c i t y  in  term s o f  o th e r  goods i s  equal
1
to  i t s  m arginal c o s t in  term s o f  o th e r  g o o d s # o r  a l te r n a t iv e ly  ” „.»0 to
2
maximize th e  sum o f p ro d u cers 3 and consum ers5 su rp lu ses# n ■
5Boribright proposes th a t  a l l  r a t e s  he s e t  a t  m arg inal costs*  A 
d e f ic ie n c y  in  to ta l, revenue o f  th e  e l e c t r i c i t y  supply a u th o r ity  i s  ba lan ced  
by a tax -financed , subsidy* A su rp lu s  i s  re tu rn ed  to  S ta te  finances#
Turvey ha.s added supplement azy p ro v is io n s  to  ca re  f o r  sh o r t- ru n  and, 
lo n g -ru n  cond itions*  He says
# #« th e  optimum re q u ire s  p r ic e  to  exceed m arginal running  c o s t 
in  p e r io d s  when demand i s  h igh  by amounts which w i l l  b o th  
r e s t r i c t  demand to  c a p ac ity  ou tpu t in  a l l  o f  th o se  p e r io d s  and 
which sums up over them to  equal th e  m arginal co s t o f  capacity#
I n  o th e r  p e rio d s  p r ic e  must equal m arginal cost.'* '
- • Now th e  e l e c t r i c i t y  supply in d u s try  i s  commonly (and w ith  seme
j u s t i f i c a t i o n )  h e ld  to  o p era te  under co n d itio n s  o f  decreasing  u n i t
c o s ts  w ith  r i s in g  output* Indeed t h i s  i s  a  m ajor reason  f o r  th e
m onopo lis tic  n a tu re  o f  th e  in d u s try ? as s n a il  companies would ten d  to
merge to  produce th e  sm e  ou tpu t a t  low er u n i t  coat#
trd VMCEH1U9 nfif «cai». JKV*»»nl mPOt&friB
H*8 # H outhakker, ”B lc c t r i c i ty  T a r i f f s  in  Theory and P ra c t ic e  ^Th© 
Economic J o u rn a l,  LXL (March, 1951) p d h
Ralph Turvey, "Peak-Load P r ic in g 11 Jo u rn a l o f  P o l i t i c a l  Eocncmyg LXIfX 
(J  anuaxy^Februaiy 19(58) p .101 
5
on* c i t#  p* 587»
4
T urvey? hoc# c it#
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Under th e se  co n d itio n s  o f  decreasing  costs«  w ith  & sim ple (one~price) 
monopoly, m arginal co s t i s  always l e s s  than  average t o t a l  c o s t w hether th e  
" p ro f i ts "  o r "co sts"  mode o f  o p e ra tio n  i s  followed«. The s e l l in g  p r ic e  
m i l  be equal to  o r  g re a te r  th an  th e  average t o t a l  co s t (see diagram 5 ).
The advocates o f  m a rg in a l-co s t p r ic in g  co n sid er th e  p r ic e  under th e se  
co n d itio n s  to  he th e  wrong p r ic e  to  perform  th e  th re e - fo ld  fu n c tio n  o f th e  
p r ic e  system . E q u ally , th e  s a le  o f  e l e c t r i c i t y  a t  l e s s  th an  m arginal 
c o s t by u sin g  p r ic e  d isc rim in a tio n  i s  co n tra ry  to  the  p r in c ip le s  o f 
m argin a l~ c e s t p r ic in g •
The philosophy i s  viewed m th  th e  deepest o f su sp ic io n  by th e
e l e c t r i c i t y  in d u s try ; f o r  example Rockwell has sa id  a t  th e  b e s t  a
t a r i f f  based  on increm ental '’C o s ts 7 i s  a  p la u s ib le  expedient which i s
employed to  o b ta in  a d d itio n a l b u s in e ss  which could n o t be o b ta in ed  a t
1
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I t  i s  in te r e s t in g  to  co n s id e r th e  shape o f  m arginal c o s t curves 
energy and demand bo th  i n  th e  sh o rt term  and in  th e  long  tern*.
71 Short term" i s  considered  to  be a p e rio d  duxdng which p ro d u ctiv e  
c a p a c ity  cannot bo varied* ’’Long term " i s  a  p e r io d  s u f f ic ie n t ly  long 
to  allow  any pari; o f  th e  ca p a c ity  o f  th e  g en e ra tio n  and d is t r ib u t io n
system tc  be v a r ie d ,
M  e l e c t r i c i t y  supply author?.ty w i l l  o p era te  i t s  most e f f i c i e n t  
p la n t  i n  p re fe ren ce  to  th e  l e a s t  e f f i c i e n t  p la n t .  Due to  te ch n o lo g ic  a l 
development end to  the  p h y s ica l s iz e  o f p la n t in v o lv ed , new g en e ra tin g  
p la n t  i s  more e f f i c i e n t  th an  o ld e r  p la n t and i s  th e re fo re  o p era ted
Rockw ellp op « c ii* Appendix: V , p.
as base load* Thus when new ca p ac ity  i s  added to  the  system ? o ld e r  and
le s s  e f f ic ie n t  p la n t i s  re le g a te d  to  peak lo ad  o p e ra tio n , running fo r  a
few hours each day in  the co ld e r  months only* T his low X oad-fadior mode
o f o p e ra tio n  in  i t s e l f  r e s u l t s  in  low er e f f ic ie n c y , p a r t ic u la r ly  fo r  therm al
p la n t ( i,e*  c o a l- f i r e d  b o i le r s  and steam turbines)«,
The r e s u l t s  o f  t h i s  i s  th a t  the  cyst an. energy -  co s t curve i s
in c re a s in g  in  the sh o rt run* Thus m arginal co s t r i s e s  w ith  output*
1
T his i s  i l l u s t r a t e d  i n  Table 7* However, in  th e  long run energy c o s ts  ars  
d ec reasin g , c e te r i s  paribus*
TABLE 7
Increm ental System C osts o f E le c t r i c i ty ,  1964 
(Oents/feih)
Time January A pril ..-..jyig____ _- October
0100 ' "0*40 * 0.56 0.56 0.52
0200 0.54 0*56 0.54 0.20
0500 0.52 0.52 0.42 0.20
0400 0*16 0.52 0.42 0.14
0500 0*16 0.45 0.42 0 .14
0100 0.16 0.45 0 .44 0.14
0700 0.44 0.58 0.60 0.20
0300 0 * 47 0.60 0.70 0.40
0900 1 0.47 0.60 0 .64 0.36
1C0Q 0.47 0.60 0.64 0 .54
1100 0.47 0.60 0. *34 0 .54
1200 0.47 0.59 0.64 0.54
1300 0.47 0.59 0c 64 0 .54
1400 0*47 0.59 0 .64 0.54
1500 0.47 0.59 0 .64 0 .54
1600 0.47 0.59 0.64 0 .54
1700” 0.47 0.59 0.64 0 .54
1800 0.47 0.61 1*00 0,56
1900 0,47 0.61 1 ,00 0.58
20*00 0.47 0.61 0 .64 0.56
2100 0.47 0*59 0,62 0.36
2200 0.47 0.56 0,62 0 .34
2500 0.47 0.56 0.60 0 .54
2400 0.47 0.56 0.56 0.54
1
F ig u res provided by the  S ta te  E le c t r ic i ty  Commission o f  V ic to r ia  ( th e  
T>ul?r supply e l e c t r i c i t y  a u th o rity  o f  th a t  S ta te ) ,  as c i te d  by c.G. P e irso r  
"Scsrie A spects o f  th e  Cost of Supplying E le c t r i c i ty  in  V ictor*  s." The 
Record XXX7II1 (December I960) p» 607* — - -—r—
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We now tu rn  to  th e  c o n s id e ra tio n  o f m arginal c o s t of supply ing  th e  
c a p a c ity  component o f  e le c t r ic i ty *
With reg a rd  to  sh o r t- ru n  cap ac ity  costs*  e i th e r  th e  a d d itio n a l 
c a p a c ity  sought eod.sts* o r  i t  does not«,
In  th e  f i r s t  c a se , the  m arginal co s t o f  u t i l i s i n g  su rp lu s  c a p ac ity  
i s  zero* I n  an expanding m arket some spare c a p a c ity  i s  normal due to  
th e  need to  in c re a se  ca p ac ity  in  advance o f  consumer- requ irem en ts and 
in. r e la t iv e ly  la rg e  increm ents*
In  th e  second case , excess demand can he- suppressed by r a is in g  
a l l  demand charges tem p o ra rily  u n t i l  a d d itio n a l (long-run) c a p ac ity  can 
he provided* Hie in c re a se d  charges m i l  e lim in a te  m arg inal u s e rs  *
The lo n g -ru n  c a p a c ity  case i s  n o t so simple*
The e l e c t r i c i t y  a u th o r ity  r i l l  aim to  s e le c t  f o r  i n s t a l l a t i o n  new 
g en e ra tin g  p la n t which m i l  r e s u l t  in  th e  low est o v e ra ll  costs»  T his
may in v o lv e  a choice between peak-load  p la n t  and "base-load p lan t*
F eak-load  p la n t  i s  c h a ra c te r is e d  by h ig h e r  energy c o s ts  and low er 
c a p a c ity  c o s ts  th an  th o se  a s so c ia ted  w ith  base lo a d  p lan t*  T o ta l c o s ts  
may bo low ered i f  a d d itio n a l peak-load  requirem ents a re  n e t  by re p la c in g  
e x is t in g  b ase -lo ad  p la n t  w ith  new* more e f f i c ie n t  “base-lo& d p la n t  and 
s h i f t in g  the  o ld  p la n t  to  peak-load  operation*  In  t h i s  case  th e  c o s t o f  
a d d itio n a l ca p ac ity  a t peak tim es m i l  n o t be th e  c a p a c ity  co s t o f  new 
p lan t*  in  f a c t  i t  w i l l  be th e  cap ac ity  c o s t o f  o ld  p la n t  which has 
been s h if te d  from base-load , o p e ra tio n  to  peak*-load operation»
Because o f  th e  te ch n o lo g ica l n a tu re  o f new b ase  lo a d  p l a n t , th e  
c a p a c ity  c o s ts  a s so c ia te d  w ith  i t  may a c tu a lly  be h ig h e r  th an  those  o f the  
th e  b ase  lo a d  i s  displaced,« On th e  o th e r  hand energy c o s ts  m i l  be
re* 41 «=*
l e s s ,  and th e  n e t  e f f e c t  on base lo ad  c o s ts  (cap ac ity  p lu s  energy) m i l  
he a reduction.,
R elegated  p eak -load  p la n t  w i l l  probably  e l so e x h ib it  h ig h e r  
c a p a c ity  c o s ts  and low er energy c o s ts  than  those  apply ing  b e fo re  th e  
i n s t a l l a t i o n  o f  a d d itio n a l p la n t ,  b u t w ith  average c o s ts  lower*
A f u r th e r  com plication  a r i s e s  from th e  a l te r n a t iv e  ty p e s  of 
g en e ra tin g  p la n ts  a v a ila b le , end in te rn a l  te c h n ic a l  choice* For 
example, h y d ro -e le c tr ic  i n s t a l l a t i o n s  can produce only- a c e r ta in  
average ou tpu t o f  energy dependent upon th e  annual flow  of w ate r 
ava ilab le»  Seasonal w ate r-flow  f lu c tu a tio n s  n e c e s s i ta te  th e  
i n s t a l l a t i o n  o f  w ate r s to rag e  and once t h i s  e x i s t s  th e  e l e c t r i c i t y  
supply a u th o r ity  has th e  cho ice  o f  design ing  g en e ra to rs  w ith  a 
la rg e  ca p ac ity  running only over peak p e r io d s , o r  a  sm alle r capacity 
f o r  continuous running* Maximum cap ac ity  can 'be in c re a se d  by 
c o l le c t in g  th e  w ater which p asses  through th e  tu rb in e s  during  peak 
p e rio d s  and u s in g  low -cost bane lo a d  p la n t to  pump th e  w ate r back to  
th e  s to rag e  r e s e rv o ir  during  tim es o f  low system demand* Such a 
method i s  known, as  pumped storage*
R ecently  th e  tre n d  b o th  in  A u s tra lia  and overseas has been to  
in c re a s in g ly  u se  h y d ro -e le c tr ic  power s ta t io n s  to  meet th e  extrem e 
system peak l o 80.» In  th e  Sooner M ountains Scheme, fumut 1 and 2 power 
s ta t io n s  were commissioned in  1959 -  62 to  o p e ra te  a t  a  c a p ac ity  
f a c to r  o f  32%* The Murray 1 and 2 power s ta t io n s ,  c u r re n tly  coming 
in to  s e rv ic e , a re  designed  f o r  an. average ca p ac ity  f a c to r  o f  17% $ 
w h ils t  Tuntut 5 power s ta t io n  w i l l  have l,50CMf o f  g en era tin g  c a p a c ity
- 42 •*'
i n s t a l l e d  in  1974 and m i l  o p e ra te  p i th  a c a p a c ity  f a c to r  o f  4$ u s in g  
1
pumped storage*.
Thus we seem to  he hack where we s ta rted *  We f in d  th a t  9 a t  l e a s t  
from the  p o in t o f  view o f a  b u lk  supply a u th o r i ty 9 energy and demand 
c o s ts  are  n o t independent over time» Furtherm ore p th e re  are  b o th  lo n g - 
run  and short-rum  fa c to r s  invo lved  i f  we allow  short--run” to  in c lu d e  
tirne-of-'day c o n s id e ra ilo n s*
When an e l e c t r i c i t y  supply a u th o r ity  c a r r ie s  ou t b o th  fu n c tio n s  
o f  g en e ra tio n  and d i 31 r ib u tio n f th e se  problem s are  no t thrown, sharply ' 
in to  r e l i e f  * When they  are  s e p a ra te , as they  are  in  th e  U*K« and in  
No SoWi 3 th e  s i tu a t io n  i s  d if fe re n t«  The bu lk -supp ly  a u th o r ity  must 
s e t r a te s  a t  which r e t a i l e r s  may purchase e le c t r ic i ty *  I f  th e se  r a te s
do n o t t r u ly  r e f l e c t  c o s ts -  th en  th e re  i s  th e  p ro b a b il i ty  th a t  some 
s o r t  o f  economic d is to r t io n  w i l l  develop « e i th e r  too  much o r  too 
l i t t l e  e l e c t r i c i t y  purchased« w ith  th e  f in a n c ia l  in c e n tiv e  fo r  e f f i c i e n t
reso u rce  a l lo c a tio n  removed«
Such a  s i tu a t io n  has a r ise n  in. th e  U.K. 9 where th e  C en tra l 
EGLeetrioity G enerating Board (Ch£«Gr»B«) su p p lie s  tw elve Area Boards« 
U n til  1962-65 th e  OBGB charged a  s t r a ig h t  tw o -p art t a r i f f  based  
on annual maximum demand end energy* consumption o f each Area Board*
I n  1962-65 r &ay* energy consumption was charged a t  a  h ig h e r r a te  
than  energy used between 11. and 7 a«ia« The b a s is  o f  demand
K«B* Johnson5 K.G> Aubrey and P*M« Maopherson, wTumut 5 F ro.ject 
Concept and In v e s tig a tio n s "  - The Jo^ .m a l o f  th e  I n s t i t u t i o n  o f  Engineers 
A u s tr a l ia ,  XXXDC ( J r ly  -  A u g u i T r ^ T . " * ! ^  --------- -------- -
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charges was changed to  th e  B oard5 s  demands a t  th e  tim e o f  th e  CkÊ G-TB*
1
maximum demand ( i 0e« d iv e r s i f ie d  demand "basis) *
F or th e  y ea r  1867-68 a f u r th e r  m ajor change was made* There were 
th re e  energy r a te s  in  th e  new t a r i f f :
(a) "Peak P erio d ” energy? consumed "between 8 a®m* and noon?
and 4*50 to  6*50 p*m* during  th e  two w in te r  months o f 
December and January  (excluding  S atu rdays, Sundays, C hristm as 
Pay and Boxing Day)* T his r a t e  a p p lie s  f o r  about 260 hours 
p e r  year*
(b) A "Bay” r a te  f o r  a l l  energy su p p lied  "between 7 ana* and 11 p.m®
excep t th a t  su p p lied  during  th e  "Peak P erio d s” » Annually 
about 5,800 hours*
(e) A f l i g h t  r a te  f o r  energy supp lied  between 11 and 7 a*m*
throughout th e  y e a r  «• about 2,900 hours®
The s in g le  dem nd charge was rep la ced  w ith  two charges which, in
essen ce , charge an Area Board approx* £10 p e r  3sST p e r  annum f o r  90JS of
i t s  maximum demand (a  "b a s ic  cap ac ity  " charge)« The a c tu a l method
o f  m easuring demand i s  com plicated , h u t th e  "basic"  and "peak"
components o f  an Area B oard5 s demand ere determ ined on a  system
2
( d i r e r s i  fi©&) b a s i s*
1
.Ronald L* Meek, "The New Bulk Supply T a r i f f  f o r  E l e c t r i c i t y ” The 
rcncmic Jo u rn a l LXXTIU (March 1968) p* 44*Eecno i
■DQSINI 
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Ibid® pp* 48 -  51«
T his new t a r i f f  has "been la b e l le d  "by th e  O.E.G-.B. as  a "m arginal
co s t"  t a r i f f  'b u t, i n  nr$r o p in io n , t h i s  i s  n o t so i n  th e  term s s e t  out
by P ro fe sso r  Bonbright end PL 3» Bouthakker. I t  has been d esc rib ed
as an attem pt to  more c lo s e ly  r e l a t e  t a r i f f s  and c o s ts ,  b rought about
by th e  f e a r  o f  w idespread use by th e  Area Boards o f  gas tu rb in e s  f o r
1
m eeting peak lo a d s .
I f  th e  Area Boards in d iv id u a lly  f in d  th e  use o f  peak-load« 
c lip p in g  p la n t  economic , th en  the  bu lk -supp ly  authority / should be able 
to  ca rry  t h i s  out more e f f e c t iv e ly  because o f th e  la r g e r  sc a le  o f  i t s
o p e ra tio n s  *
The changes in  th e  C.E.G-.B. t a r i f f s  are  a  re c o g n itio n  o f th e  f a c t  
th a t  demand, energy and lo a d  f a c to r  are in tim a te ly  re la ted ., The e ffe e  
o f  t h i s  r e la t io n s h ip  i s  i l l u s t r a t e d  in  Diagram 4« The average co s t 
p e r  u n i t  o f  ou tpu t fo r  p eak -load  p la n t i s  low er than  th a t  f o r  b ase ­
lo ad  p la n t  w ith  a low lo a d  f a c to r  and v ice  v e rsa  w ith  a h igh  lo ad  fa c t
In  th e  diagram a lo a d  f a c to r  o f  20fo could  b© supp lied  by e i th e r  base
lo ad  o r  peak lo a d  p la n t a t  th e  same average c o s t .
How have o th e r  supply a u th o r i t ie s  throughout th e  w orld d e a lt  w ith
t h i s  problem? S tra n g e ly , th e  U.3.A. seems to  be in  th e  rea rg u a rd . 
Tp ^ o t r i c i t ^  de Franco o f fe r s  th e  ”t o r i f  v e r t"  to  h igh  v o ltag e
consumers. I t  .in co rp o ra te s  demand and energy charges which are  
in f lu en c ed  by tim e-of-doy  and tim e-of-year* f a c to r s  and geographic 
c o n s id e ra tio n s . The low -vo ltage consumer nom inates M s  maximum
Ib id . p . 65.
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demand and i s  charged accordingly* Should he exceed h i s  nom inated 
maximum demand a c i r c u i t  b reak e r  o p e ra te s  au tom atically«  Frequent 
in te r ru p t io n s  w o ld  cause a consumer to  su b sc rib e  to  a h ig h e r  demand« 
Most S u lss  Xow^voltage t a r i f f s  d i f f e r e n t ia te  between summer and 
w in te r  t a r i f f s «
O rig in a lly  Norwegian .consumers p a id  a k ilo w a tt charge and no
k ilo w a tt hour charge« Now th e  lo a d /r a te  t a r i f f  i s  common« With
t i l l s  t a r i f f  th e  consumer su b sc rib es  to  a  ce rta in , k ilo w a tt demand le  v e l
o f  h i s  c h o ic e , f o r  th ic h  he pay s-a  f a i r l y  la rg e  ra te«  Energy consumed
below th e  subscribed  r a te  i s  cheap| energy above th e  subscribed, r a te
1
c o s ts  about f i r e  tim es th e  low er ra te«
The French and Norwegian r e t a i l  t a r i f f s  induce a h ig h e r  system 
lo a d  fac to r»
10, TUB N,S,W. BULK SOEHjT dAItlPP
D e ta i ls  o f th e  ac tu a l t a r i f f  f o r  th e  p a s t  seven year's a re  s e t 
out in  Table 6» The im p o s e  o f t h i s  s e c tio n  i s  to  co n s id e r b r i e f ly  
w hether th e  t a r i f f  s u f fe rs  from th e  same d i s a b i l i t i e s  which le d  th e  
C,.'B,Gr.Bo to  in tro d u ce  h ig h e r energy charges and low er demand charges 
f o r  peek consumption«
F i r s t l y ,  i t  i s  necessary  to  no te  th a t  th e  E,G,N,S#W, bu lk  supply 
demand charge i s  based  on a monthly r e s e t ,  no t th e  annual r e s e t  used  
by th e  0«EoG*B* On th e  b a s is  th a t  th e  le v e l  o f system c a p a c ity  i s  Set 
by annual- maximum system demand, monthly demand r e s e ts  w i l l  favour
^  |Jo j t  tv&HBMo t a K t :raws: c g g ra w s w c u g w c i . : i ~r - x . • * m » o a -jra » 8 » r.a aoycnac33t*«in****0Ei+nS'*rtt»atB&Tz&Arrzruxxosx*twrwr*'3»e£
1
T urvey, Op« G it, pp« 107 -  111«
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these r e t a i l e r s  w ith  a poor annual lo a d  f a c to r  and p e n a lis e  those  w ith  
a b e t t e r  lo ad  fac to r«
In  o rd e r to  examine th e  e f f e c t  o f  the  b a lk  supply t a r i f f  on 
a  r e t a i l e r ,  lo a d  cu rves f o r  th e  IX law arra County Council were examined 
f o r  th e  months o f  January  and May 1988« The d a i ly  lo ad  curves f o r  
each f u l l  ca len d a r  month were d iv id ed  in to  f if te e n -m in u te  in te r v a ls  
and a  frequency d is t r ib u t io n  drawn f o r  each month« These are  
i l l u s t r a t e d  in  diagram s 5(a) and 5(b)«
Cumulative d is t r ib u t io n s  were then  p rep ared , from which diagram 
6 was drawn* T his diagram, shows f o r  January and May th e  percen tage  
o f  th e  number o f  hours in  th e  p e rio d  during  which th e  Council lo ad  
exceeded th e  s ta te d  percen tage o f th e  monthly maxiaura demand* For 
example j i n  January  th e  Council lo ad  exceeded 90$ o f th e  January 
maximum demand f o r  only 1 ,4 $  o f  th e  month* In  May, th e  Council load, 
exceeded 90$ o f  th e  May maximum demand f o r  only 1 ,2 $  o f  th e  month.
T ills se a>is th a t  th e  XXlawarra County Council :i spaying 10;! o f  i t s  
demand charges f o r  demand which i s  su s ta in ed  fo r  X^$ o f  th e  period  
o r  le ss*  T h is would c e r ta in ly  in d ic a te  th e  j u s t i f i c a t i o n  o f  peak 
lo a d  p lan t*
In  N.S.tf* th e  approval, o f  the  E le c t r i c i ty  A u thority  i s  re q u ire d  
b e fo re  any e l e c t r i c i t y  r e t a i l e r  i n s t a l l s  g en e ra tin g  p la n t .  However 
an a l te r n a t iv e  method o f  peak lo a d  red u c tio n  i s  w idely  p r a c t ic e d  by 
th e se  a u th o r it ie s *  T ills i s  the  system o f lo ad  c o n tro l achieved by 
superim posing a c o n tro l s ig n a l th rough th e  power system d is t r ib u t io n  
c i r c u i t s  to  o p e ra te  re la y s  sw itch in g  o f f  c e r ta in  lo a d s  such as h o t­
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lew  t a r i f f  f o r  such c o n tro l le d  load*
The system  ach ieves l im i te d  p eak -lo ad  re d u c tio n  w ith  an investm en t • 
which can he m easured in  d o l la r s  p e r  k ilo w a tt o f  lo a d  reduction*  M illio n s  
o f  d o l la r s  a re  be in g  spen t on th e se  system s in  N*S*W. to  e f f e c t  peak lo a d  
reduction*. As f a r  as  1 can a s c e r ta in ? no d e ta i le d  a n a ly s is  has been  made 
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